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COAL AND COAL PRODUCTS 
REFER ALSO TO CITATION(S) 37762, 38394 


PROCESSING 
REFER ALSO TO CITATION(S) 37824 


Advanced Fossil Fuels 
6. (Stanford Research Inst., 


36858 (FE—1220-18) Clean coke 
for 1976. 


studies. third quarter SS Engineers 
tants, Inc., Pittsb Pa. (USA)). Nov 1976. Contract EX-76-C-01- 
1220. 22p. Dep. S $3.50. 


i 


li 


: 

: 


5 
34 


scr is being installed in the coke-preparation P 1. T 
is expected to be more efficient because it is larger designed 
to operate with increased water rates. 


DESULFURIZATION AND PURIFICATION 


36859 'B—254461) Applicability of the Meyers process 


z 


report. Hamersma, J.W.; Kraft, M.L. (TRW S Redon- 
do Beach, Calif. (USA)). Sep 1975. Contract EPA 7. 215p. 
(TRW—22234-6023-RU-00). NTIS $7.75. 

See also PB—232083. 

The report details i of 
chemical cleaning (desulfurization) technology to a of U.S. 


residuals. 
reductions are di 
36860 (PB—261129) Meyers for chemical 
1973—Dec 1975. Koutsoukos, E.P.; Kraft, M.L.; Orsini, R.A.; 
Meyers, R.A.; Santy, M.J. SEW Sime Redondo Beach, 
haat May 1976. Contract EPA-68-02-1336. 124p. Q 06/MF 
"See also Volume 1 dated May 1976, PB—261128. 
The second volume of this series covers the data obtained 
from the process discussed in the first volume. 


36861 Process for desulfurizing sulfur-bearing coke. MacGregor, 


of ical and chemical sulfur 
‘da impacts on 


36862 coal, Stowell, W.R.; Sagmuller, J.R. (to Battelle 
an Patent 4,010,089. 1 Mar 1977. Filed date 7 Jun 


about 0.01 to 100 amperes per square 
i between them comprising h at 
a pressure of about 10 to 500 millimeters of 


REFER ALSO TO CITATION(S) 36891, 37740 


(ANL—76-131) Gasification of chars produced under 
situ processing conditions. Annual 


$ 
i 
~ 
Zz 


J . (Argonne .» Ill. (USA)). 
1976. Contract W-31-109-ENG-38. 25p. Dep. NTIS $4.00. 


E 
= 
> 


i the 
tion kinetics for gasification of chars resulting when coal is 
clude the water 


ig 
f 


f7 
Sector Group, Las Vegas. 25 August 
Va. Jet 1976. Contract EPA-68-01-1981. 122p. 011,303. OV . Op. 
See also report date Jun 1976, PB—255117. . it with dilute sulfur vapor to form carbon disulfide. reaction wi 
_The general areas of concern were: Advanced oil processing; 
Chemical coal cleaning; Synthetic fuels environmental assessment; y removing such components to provide a relatively non-polluting 
Synthetic fuels control technology development; High temperature/ coke as a fuel. 
= pressure particulate treatment; Environmental processes and 
ects. HYDROGENATION 
CARBONIZATION REFER ALSO TO CITATION(S) 36858 
REFER ALSO TO CITATION(S) 36886 
reacting coal with hydrogen pA eye hydrocarbon products. In a 
container > | an anode a cathode spaced therefrom, an 
electric potential about 200 to 1000 volts more positive than the 
i tial at the cathode is applied to the anode to provide an electric 
gauss is provided approximately perpendicular to the arc. Hydrogen 
is directed into contact with the anode (as through passages therein) 
and from there into the reaction zone to ionize a substantial portion 
of the hydrogen positively, while coal is directed either in a slurry or 
as a fine powder, into contact Oo 
uid * therein) and from there into the reaction zone to charge a tial 
of clean portion of the coal — 3 ae potential. The materials as , 
well as about 1900 pounds of ionized are reacted, whereby the free energy decrease for each 
F reaction at a given temperature is greater than that for molecular 
hydrogen, and the pee my are withdrawn from the 
reaction zone. The potential difference, current density, pressure, 
and magnetic field intensity are maintained at values such as to 
provide a temperature of about 500 to 6000°K in the reaction zone. 9 
4 
GASIFICATION 
36863 
ulated in 
coals. Run-of-mine coal samples were co! a} 
£3 ach was by the Sayers The 
process for selective chemical removal of coal-pyrite and by float- 
sink procedures for physical coal cleaning. Raw and chemically 
treated coals were examined for sulfur distribution as well as for 
selective trace element distribution and other process characterizing 
features, such as heat content and ash changes and leaching sgent 
3777 


carbon and tempera' 
on the of ths of cotatyels of the 
water gas shift reaction by mineral matter present in the coal. In 
addition, some aspects of the hydrogen-char reaction in the range of 
in din one 


emg te Laboratory support for in situ gasification 

reaction kinetics. Quarterly October—December 1976, Fi- 
a (USA J.E.; Johnson, J.E.; Jonke, A.A. (Ar, National 
o> SA)). Jan 1977. Contract W-31-109-ENG-38. 13p. Dep. 

for. control and resource evaluation for undergro coal 
by providing data for i simulat- 

conditi coal samples studied are repre- 


reaction, 
catalytic agent is the mincral matter in the coal char, and that 
thermodynamic equilibrium is reached for this reaction at tempera- 
tures as low as 600°C for a gas residence time of 0.1 min. It has also 
roportionation reaction are cataly y the reactor 
materials but further studies are necessary to determine pe ay 
coal minerals in these reactions. 


gasification of western coals. 


progress report, y 24 1976. “ana W.H. (Utah Univ., Salt 
Lake porting (USA). etallurgical and Fuels 
Oct 1976. OL . 127p. Dep. 


" ‘The second stage of a two-stage 
for prodaction ef BTU. pat wos shadiod. Tie of 
determined. Catalysts for the hydrogenation of CO to 
produce C,--C, hydrocarbons have been tested 
determine the effect of cobalt and copper in catalysts, the 
effect of ao and the effectiveness of iron catalysts. Adsorp- 
tion capacities of AkOs for aromatic com) an non- 


36866 (FE—2299-3) Sulfidation-resistant alloy for 
R.A. (Lockheed Missiles and Space “Palo Alto, Calif. (USA 
Lockheed Palo Alto Research Lab). 15 Sep 1976. Contract EX-7 
C-01-2299. 55p. Dep. NTIS $4.50. 
tem e alloy with improved resistance to attack in high-sulfur, 
atmospheres are presented. Two furnaces have been 
assembled and qualified for testing with simulated envi- 
test gas mixture wi! at atmospheric pressure have duplicat- 
ed the results achieved by ITTRI in the same mixture at 1000 psi so 
atmospheric pressure tests will be used to screen and evaluate the 
behavior of new alloys. A criticality of the with respect 
to water vapor content has been established. Type 310 stainless 
with 15 to 18% HzO; at 18 to 25% HzO, the alloy 
sulfidized internally, while with 37 to 45% HO it is only oxidized. I 
is recommended that a more aggressive gas mixture with 15 % HO 
will not contain nickel which formation of 
slags. Furthermore, it will be low in chromium and 
to 9% Al have workability at all Mn contents to 40% and a 
useful class of alloys with a duplex austenite/ferrite structure may be 


ERA VOL. 2, NO. 15 

at moderate Mn levels. Hot-workable austenitic structures 

can in such alloys by the addition of 0.75 to 1.0% 

carbon. strength ferritic alloys are luced by a small 

a (2 to 10%) to a high (10 to 12%) base. 

Consideration is given to these three classes of ys as 
possible bases for the of an improved material. 

36867 Be » Beye 

First quarterly report, 6. Graff, R.A.; 


Yerushalmi, J. (Guy Coll, New. York (USA). 8 Oc 1976 Contract 
EX-76-C-01-2340. 24p. Dep. NTIS $3.50. 

The objective of the program is to la the groundwork for a 

it by industry of new techniques for converting coal into 


program of fine solids fluidized 
high wy i of beds of fine solids fl 
at velocities, i 
of raw coals in gases containing h drogen at elevated pressures 
raw coals in steam at high pressures. 


25 Aug 1976. Contract PO-WA16-46. 83p. Dep. NTIS 


qualitatively, since it was not known w! 


W Systems Nene Redondo Beach, Calif. (USA) 1976. 
EPA-68-02-1412. 120p. 24916-0041 -RU NTIS 
} The report gives results of a determination of sampling and 


wet limestone 


$8 


at 1,050C that ‘were compereble in thickness, composition, micros- 
tructure, and catal es 


1 
development for in coal Eighty quarterly report, 
Septemher—November 1976. Ni D.A. (ed.). (Sandia Labs., 
Sp. Ben NTIS $4.00 (USA)). Feb . Contract EY-76-C-04-0789. 
33p. S $4.00. 


3778 ERDA ENERGY R 
Wyodak-Anderson and Hanna seams in hos epen Physical charac- 
teristics defined by surface area measurements scanning electron 
microscopy are discussed. The characteristics of chars prepared by 
pyrolyzing coal under simulated underground gasification conditions 
were appreciably different from thos: of chars prepared in some 
other way. The effects of these differences on the reactivity of the 
resulting char are discussed. Kinetic data are reported for the 
reaction of steam with these chars. Rate expressions are derived 
- the char reaction rate as a function of steam - 
36868 (FE/WAPO/7646—1) Preliminary evaluation of the SOs- 
sentative of sites w wid tests are being Conducted or are und d on current were develo Or an SU3s— a 
consideration. Chars for gasification are prepared by pyrolyzing the Gasification Plant, handling 10,000 TD Illinois No. 6 Coal. This 
coal under conditions characteristic of the in-situ gasification pro- plant would produce 94 MM scfd pipeline gas and would export 330 
cesses. Studies indicate that pyrolysis of coal in simulated product to 430 Mw of electric power. From these derived data, — oO ot 
gases (reducing atmosphere) results in a similar reactivity of the char prices needed to justify the required capital were defined. T ect 
to that resulting from pyrolysis in nitrogen. Other studies suggest of some of the uncertainties in the derived data on gas prices were 
that although the metals and alumina packing in the reactor system developed, including: Price for coal, price for by-product papers 
electric power, and capital requirements. Comparisons of L.. 
y 
Ons Were On the same Oasis. Analysis PDrOCess Was Mainly fneoreti- 
cal, since the process is conceptual and experimental data are lacking 
on gas compositions and yields and on the kinetics of the gasification 
reactions. Any further consideration of this process should include 
obtaining such relevant data. Prediction of the effect of changes 
from the theoretically derived performance on economics of the 
of process process is beyond the scope of this study. 
36869 (PB—254166) Field test sampling/analytical strategies and 
implementation cost estimates: coal gasification and flue gas desulfuri- 
zation. Final Jun—Dec 75. J.W.; Ri ids, S.L. 
no 
i ion system. Two different 
proaches were costed which wo 
output. The first approach, requiring two levels o a g 
phenomenon are being investigated. Preliminary results show that analytical effort, is called the phased sampling a second 
the rate of hydrodesulfurization of benzothiophene over a CoMo/ ———- was a direct single effort to achieve same level of 
AkOs; catalyst is greatly retarded by the presence of aromatic information for decision-making as the phased approach. In the test 
nitrogen compounds, but not by aromatic compounds or water. The cases, costed from sample acquisition through analysis, the phased 
experimental heat transfer unit is nearly completed and ready for sampling and analytical approach was the most cost effective. 
initial testing. Carbon-13 nuclear ie resonance spectra of (GRA) 
fractions of coal-hydrogenation liquids have been obtained and inter- 
preted. 36870 (PB—261415) Preparing supported Raney nickel catalysts 
by dip coating. Report of investigations, 1976. Oden, L.L.; Sanker, 
P.E.; Russell, J.H. (Bureau of Mines, Albany, Oreg. (USA). Albany 
aad Research Center). Oct 1976. 19p. (BM-RI—8184). Q 02/ 
AOl. 

The Bureau of Mines is conducting research to develop 
methanation catalysts for converting synthesis gas derived from coal 
to synthetic natural gas. The present report describes a method to 
on July 31, 1976. After limited post-test monitoring activities have 
focused upon the reduction and analysis of the experimental data. 
Anaiysis of thermal data yielded additional detail on the linkage and 
gasification processes. Specific information includes: the size, tem- 
perature, and specific location of the linkage path, a physical de- 
scription of the growth of the gasification region, and the profile and 
extent of the outer boundaries from thermal responses measured 


on 
burden and appear to above 


peratures occur at the top of the coal seam. 
at the top of the coal sem, jas been 


be and is being assem- 

It an in’ instrumentation techniques to 

be fielded on Hanna * 

Method for H. (to 
GmbH). German(FRG) Patent 2,345,188/A/. 20 

iy p. (In German). 


ing cooling, is then i 
system. The water may also be in a turbine liquefier 
between the contacting equipment and the expansion vessel, w’ is 
coupled with a current-generating The drawn-off gas 


aggregate. 
or by using 10 to of water per Nm° gas in contacting system 
without further desulphurization. 


36873 Two-dimensional pyrolysis effects during in situ coal gasi- 
fication: 


Engineers (1976), (CONF-76 
1 1 
From 51. aaa ual meeting of the Society of Petroleum Engi- 
nears, New Orleans, Louisiana, United States of America (USA) ( 

coal reserves are inaccessible by 
techniques. 


by trast, i 
heating coal blocks produced b — enhancement 
operation of, perhaps, by roof collapse max 


temperatures of 500 to 1000°C achieved over 4- to 50- . 


36874 Higher oil and phe 
Ltd , Willowdale, 


North. C1403 § 1976). 


cost. various processes t have 
the most economic way of achieving the 


and technology. Of the current gasification systems involving com- 

of particular interest in the imm 

ment programs are now being conducted into second-generation 

gasifiers which are generally aimed at developing reactors that have 
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higher capacities, can accept types of coat ond 
eatensive methane formation. Pilot lant on various systems 
is well under way, incl a ge uidized coal under 
in the order of 1 
© iven to tion, gasification with 
hydrogen and steam, improv procedures. 


36875 Method of and apparatus for in situ gasification of coal 
and the capture of resultant generated heat. Terry, R.C. US Patent 
4,010,801. 8 Mar 1977. Filed date 6 Oct 1975. 12p. 

A method of in-situ gasification of coal includes the steps of 
releasing reactant materials in a coal bed in a manner such that the 


36876 Producing thin seams of coal in situ. Terry, R.C. (to In 
Se aay Inc.). US Patent 4,010,800. 8 Mar 1977. Filed date 
A method chemical values from coal 
— establishing passages among two or 
wherein 


, Process of purifying gases produced by the gasification of 
liquid fossil fuels. Bratzler, K.; Doerges, A.; Kriebel, M. (to 

Metall Setecheh Aktiengesellschaft). US Patent 4,011,066. 8 Mar 

1975, German, Federal Republic of (F.R. 


pera’ 

gas, at a temperature of 150° to 170°C, is indirectly cooled to 
ambient tem; the condensible hydrocarbons are separated 
and the is scrubbed with water to remove ammo- 

nia in a first cavalo ts stage in which the rate of water addition is 
controlled to be just sufficient to remove the ammonia. The gas is 
then scrubbed with a high-boiling organic solvent which is miscible 
with water and to which sulfur is added. The gas is eeqryere | 


i Stages are 
and recycled to the second and third scrub- 
scrubbing agent used in the second scrubbing stage 


i 
ali 


Self-centering traversing stirrer shaft for fixed bed gasi- 
.W.; Darrow, K.A. (to General Electric Co.). US Patent 
Mar 1977. Filed date 30 Jan 1976. 6p. 

Stirrer construction adapted for both vertical and rotational 


2882 


hen desired, to break away the hard sintered masses 
develop along the wall there. Also, the lower set of 


: 


substitute 
; Tabler, D.C.; Nowack, G.P. (to Phillips 
Petroleum Co.). US Patent 4,011,058. 8 Mar 1977. Filed date 1 Oct 


i 


a methane-rich product gas. 
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ninary source locations for dis- 
Ing gasification are in the over- 
built around a and of in-field reduc- 
A method is described to cool and clean hot gases which are form of the method, the heat generated from the combusted materi- 
produced during the gasification of solid and/or liquid fuels. The als is captured and separated from the recovered gas so that the heat 
gases, under high pressure, are brought into direct contact with can be converted to other forms of energy separately from the 
water, whereby the water run-off from the contacting equipment - recovered gas. 
an injection washer or a Venturi wash system - is led into a closed 
aa vessel and, after relaxation to normal pressure in the latter, 
is from the dissolved gas components. The gas components and 
the water are then drawn off from expansion vessel in separate pipes 
and the water, after ting off the solids carried with it and 
gases div rough a second seam of coal enroute to the surface 
is discussed. The second seam of coal is dewatered, then subjected to 
pyrolysis, with enriched exit gases captured at the surface. 
A process of purifying gases produced by a gasification of 
fossil fuels is described wherein the gas is cooled and scrubbed under 
GCposits, Ver, may Oe larg Cd OY If gasilication 
which entails injection of oxygen or air with or without steam into a 
coal seam whose permeability has been enhanced. Injected oxygen 
permits ignition of the coal and pee sae maintenance of an 
underground combustion front which produces a flammable product 
gas that ted ae to the surface. A significant fraction of the product 
gas is uced by pyrolysis reactions which are not well under- the water content of the solvent is kept at 5 to 30 mole percent H2O 
stood. wo diamniined pyrolysis behavior of large, instrumented and in which H2S and COS are entirely removed from the gas, and 
blocks of subbituminous coal has been examined recently in studies the scrubbing ag: 
at Oak Ridge National in tely regen 
rt of in-situ ification process development. lysis stud- 
hr time periods have produced data correlating tar and gas produc- 
tion rates and composition with maxim 
rate. Chars produced by some experiments have exhibited 
pyrophoricity which has not been observed previously by other 
researchers. Furthermore, thermal — within the blocks during 
ere indicate clearly that volatilization of water is the heat 
er rate-limiting mechanism. These and other results are dis- 
cussed, and future experiments are described. 
resource, it 
ion, which is 
the controlled, partial oxidation of coal in steam and air or oxygen, 
coal can be transformed into more efficient, environmentally accept- 
able fuels and petrochemical feedstocks. Although the technical 
aspects of coal gasification have been known and demonstrated for a Ceramic 
number of years, it has, with only a few exceptions, been performed u 
on a much smaller scale than now required. Modern gasification ae os wall O gasifier being U in order to center 
processes are environmentally sound and the product is clean, con- the stirrer shaft and to stir the upper regions of the coal bed. 
venient and easily transportable, as compared to the coal itself which 
is dirty, inconvenient for many users and only t rtable at 
considerable 
the objectiv: 
optimum reaction itions with available construction materials 
maceous material is converted to a fuel gas which is 
fungible with natural gas by a combination of steps comprising 
gasifying the carbonaceous material in the presence of air and carbon 
dioxide, purifying the effluent stream and separating carbon monox- 
ide escent, catalytically reacting steam with the separated carbon 
monoxide and recovering [is 
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LIQUEFACTION 
REFER ALSO TO CITATION(S) 36865, 36867 


36880 (FE—496-126) Solvent Refined Coal (SRC) process. Quar- 
terly technical progress report, January—March 1976, (Pittsburg and 
Midway Coal Mining Co., Merriam, Kans. a Feb 1977. Con- 
tract 55p. Dep. NTIS $4.00. 
the first quarter of 1976, the “Solvent Refined Coal 
(SRC) Dilor it was on-stream 53 days, we 761 tons of 
specification SRC. The month of February was by far the 
most successful with 25 and a record 
391 tons of SRC production. Greater r ity was realized in 
February in the operation of Filter A”, as 24 on-stream days were 
recorded at an average feed rate of 8000 Ib/hr. The Pilot Plant did 
not operate without tional problems, however. In January the 
Lem was shut down for repairs fn the solvent recovery area where 
piping changes made in December 1975 had caused fouling of the 
illation columns. The Mineral Residue Dryer which ted 
erratically in January finally precipitated a plant shutdown in March. 
Before the plant operations could fully resume, problems a aa 
solvent recovery area again shut the plant down. Ray away apm 
the task of designing the modifications necessary to operate the plot 
ee: in the SRC II mode (Slurry Recycle) for the production of the 
IRC liquid fuel. The P and M Research Laboratory in Merriam, 
Kansas, continued development studies of the SRC II process with 
the completion of four reactor runs to generate information and data 
for the design and operation of the pilot plant in the SRC II mode. 
One SRC-I run was made to correlate with Ft. Lewis material 
balances 4 and 8 with results indicating little differences in yields. 


36881 (FE/WAPO/7621—1) Preliminary evaluation of gas pro- 
cessing systems for the solvent refined coal process. L. (Econ- 
ergy Associates, New York (USA)). 7 May 1976. Contract PO-WA- 
76-21. NTIS $4.50. 


bom oy a capital and ing cost estimates were 
developed ped for 10,000 TPD coal-SRC ts using different systems 
ese derived data were used 


for prod hydrogen required. 
to identify the relative attractiveness of each system. Some of the 
key factors common to all the candidate systems were: A solvent 
wash of the undissolved coal-residue used to maximize recovery of 
the coal extract; the plant self-sufficient in een by controlling 
the depth of coal extraction so as to leave s! ent char residue for 
map gad production; and moderate pressure, fluidized bed gasifica- 
tion of residue to provide a simple gasification system readily inte- 
pee with residue drying. The study included electrolysis of water 
or ped saya some of the hydrogen, with the balance produced by 
ication the oxygen from electrolysis. 

yyw synthesis ystems included: conventional 


approach as typifi of 1973; cryogenic 
separation of diffusion of palladi- 
um membranes. 


36882 Synthoil process for converting coal to non-polluting fuel 
oil, Akhtar, S.; Mazzocco, N.J.; Weintraub, M.; Yavorsky, P.M. 

program of researc specifically at ase a 
clean utility liquid fuel from coal was initiated at Federal B 
of Mines, Pittsburgh Energy Research Center, several years ago end 
led to the development of the Synthoil process. In this process, coai 
is liquefied and desulfurized in one step by catalytic hydrotreatment 
in a novel turbulent-flow, packed-bed reactor. A turbulent flow of 
He through the reactor prevents the mineral matter of coal from 
settling out and plugging the reactor. It also promotes mass and heat 
transfer and helps keep the catalyst surface clean. Designed a 
the process is adaptable to the 
production of diesel fuel, naphtha, and gasoline. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 36873 


BY-PRODUCTS 


commercial plant. Quarterly technical progress report, July 16, 1976— 
October 22, 1976. (Badger Co., Inc., — aa 15 

jective is to a concep! a 
Commercial Coal-to-Methanol Plant. The commercial r~ design is 
to be based on a throughput of a nominal 50,000 tons per stream day 
coal feed rate on a moisture and ash free basis. It is to be designed 
for 100% capacity with a design objective of 95% on-stream oper- 
ation. The conceptual design package shall be formulated such that 
future contract. A objective is to make recommendations for 
a demonstration plant which could be one train of the commercial 


ERA VOL. 2, NO. 15 


and their precursors by advanced coal conversion 
techniques. The third objectives to prepare a capital cost estimate 
and evaluate the economics of the commercial plant based on a 
Stipelated by ERDA, the coal gufier shall be a slag bath design 


36884 i kachestvo koksa. (Increas- 
ing the degree of coking and the quality of coke). Sklyar, M.G. 
Moscow; Metallurgiya (1976). Ay 

Current problems in the hemical industry in the USSR 
aking abroad are — les contemporary 

processes are deve! its , Semiin- 
dustrial, and industrial tests of proposed methods for improving 
layer coking in dinas-brick furnaces and in experimental coking 
furnaces of corundum refractories. The relation of these methods 
with the improvement of the quality of the coke obtained is shown. 
Results from the dry slaking of coke during coking of aa ae with 
different composition are reported. A technologi 
of 


36885 Keeping the air clean in J coking plants. Bergbau; 
28: No. 1, 31-37(Jan 1977). (In German am § 

13 figs.; 11 refs. 

Modern Japanese large coking plants may be operated practi- 
= without visible emissions to the air anti-pollution tech- 

pr the coking plants with average heating temperatures of 
‘aun 1280°C and the, charge of the coke ovens Sith uniform coke 
are of considerable importance for a clean coking operation. Inter- 
ested and well-trained personnel as well as a model organization of 
servicing and maintenance are also a precondition for the jum 
clean state of the plants. Large coking plants with a throughput of 
10,000 to 20,000 tato are operated in Ja) as components of 
integrated steel plants without any safety distances from 
building areas in such a manner that the inhabitants are not exposed 
to any considerable nuisance. 


PROPERTIES 


—_ Coal conditioning system. Reim, T.E.; Pollack, J.J.; Kem- 
R.A. (to Republic Steel Corp.). US Patent 4,010,857. 8 Mar 
1977. iled date 29 Oct 1970. 8p. _ 


count in each cycle is converted to an analog voltage, the magnitude 
of which is recorded in terms of bulk density of the coal. The 
recorder controls the addition of water or oil to the coal to, 
respectiveiy, lower coal. Controls 
= included which g the system from ee when a 
coal on conv 


36887 peepee ye Study to determine dielectric poe of 
eee St, coal, and slate. Bassett, H.L.; i 
crowave 


and Electronics Consultan ts, Atlanta, (USA), Sep 
1976. Contract NAS8-31852. 7p. (NASA-CR_149991). Q 


AOl. 

Triplicate dielectric constant and loss tangent measurements 
and slate were performed. Each 
of the three necessary configurations of the coal material was 
sampled to obtain measurements, with each sample machined 
lel to the coal layering orientation. The coal samples were machi 


E-field parallel to the layers than for the i case. (GRA) 


coal, coal ash, fly ash, and other fuel and emission samples. Final 
report Jul 74—Jun 75. Sharkey, A.G.; ates White, C.; Lett, 
R. (Energy Research and Dev t Administration, Pittsburgh, 
eaaae. Pittsburgh Energy Research Center). Mar 1976. 3ip. 


tric investigation to determine the major polynuclear aromatic hy- 
drocarbons (PNAs) in samples derived from various fuel conversion 


output a source 1s a 

moving stream of granular material, e.g., coal on a conveyor, and 

the radiation passing through is sensed by a detector. The detector 

generates a pulse signal of which the pulse repetition rate varies with 

the radiation sensed. The pulses generated are counted in a binary 

counter, and a timer periodically initiates a read-out of and resets the 

counter to effect successive counting cycles, whereupon the digital 
of water is required. 

Po tioned at 100% humidity and at room temperature and remeasured; 

then conditioned in an elevated environment, and remeasured for 

dielectric properties. The coal data appear to remain relatively 

constant over the microwave At the Ghz frequen- 

cies, the relative dielectric constant of is a a for the 
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processes and 
sala industrial the 


bed using low-rank fuels as reductants. Report of investigations. 
Pahlman, J.E.; Ruzzi, P.L.; Schluter, R.B. (Bureau of Mines, Twin 
Cities, Minn. (USA). Twin Cities Metallurgy Research Center). Jun 
1976. 20p. (BM-RI—8149). NTIS $3.50. 

Bureau of performed research on a 
rocess for nonmagnetic taconites w uses 
low-rank coals and lignites as reductants and fuels. Roasting tests on 
a Michigan nonmagnetic taconite were conducted at temperatures in 
the range 600 to 725 C with lignite or subbituminous coal as 
reductants. Partial combustion of the reductant reduced the amount 
of heat externally lied to the reactor to maintain the desired 
reactor temperature. dried reactor top gases were recycled 
pone sah rtion of the reducing tial in these gases without 

ecting concentrate and iron recovery. Highest 
in case of subbituminous coal roasting. Magnetic concentrates 


36890 Determination of aromaticities of coal derivatives by nu- 
clear magnetic resonance spectrometry and the Brown—Ladner equa- 
tion. Retcofsky, J.L.; Schweighardt, F.K.; Ho M. (Pittsburgh 
om Research Center). Anal. Chem.; 49: . 4, 585-588(Apr 


1H NMR 

examined during present investigation erences are rationa- 
lized in terms of the various 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 36869, 36888 


= task report May 74—-Mar 76. Hissong, D.W.; Murth 
K.S.; Lemmon, A.W. Jr. (Battelle Columbus Labs., Ohio (USA). 
May = Contract EPA-68-02-1323. 248p. NTIS $8.00. 
The report gives results of a study of the use of coal or 
residual-oil 


transfer was ¢ to 


36892 (PB—258303) Development of the Westvaco activated 
carbon process for SOx recovery as elemental sulfur. Voluem I. Final 
report Jan 1971-Jun 1974. Brown, G.N.; Reed, C.M.; ik, A.J.; 


a .» North 
S.C. (USA). Charleston Research Center). y 1976. Contract 
298p. Q 13/MF 
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obtained in the integral run and prior step —— 
operation to permit scale-up to a 15-MW po tall for a 
boiler. In the preliminary reducin is produced in a coal 
. An economic assessment of a 1000-MW conceptual design 
those of other regenerable systems. (GRA) 


36893 (PB—258783) Epa alkali scrubbing test facility: advanced 
Corp., San Francisco, Calif. (USA)). Sep 1976. Contract EPA-68-02- 
1814. 379p. P 17/MF AO1. 

See also report dated Sep 75, PB-245279. 

The gives results of advanced testing (from June 1975 
to February 1976) of 30,000 acfm (10 MW equivalent) lime/limes- 
tone wet scrubbers for SO. and ulate removal at TVA’s 
ee Power Station. No reliability problems were ex 

1143 hours of lime testing with cycling gas rate to simulate 
wide load operation in the venturi/spray tower. Clean operation 
of the mist eliminator (M.E.) system (3-pass, 

ith i Ee 
in the venturi/spray tower but plu g occurred 
similar M. urbulent Contact 
Absorber. In tests to improve es utilization. M.E. reliability 
was found to be a i ilizati i 
utilization was with scrubber inlet pH, hold tank resi- 
dence time, and hold tank design. 


ii ot - 
1975. (EPA-TR—76-4). NTIS $4.50. 

Contents: Methods of Testi 
ations; Methods of Analytical and Physico-Chemical Contro! 
Devices for Ex Sulfur Dioxide Using the Magnesite Method; 
Analysis of the Gas; tion of S:L (of volume); 


REFER ALSO TO CITATION(S) 36857, 36911, 38079, 38307, 
38318, 38350, 38360 


36895 (PB—258485) ley meg | study. fly ash reclamation of 
surface mines, Hillman State Park. 
Dou; , M.T.; Holzen, H.H. (Ankenheil and Associates Geo 

— .. Pittsburgh, Pa. (USA)). Aug 1976. 83p. Q 05/MF 


Sponsored in part by Pennsylvania Dept. of Environmental 
Harrisburg. 


The technical and economic aspects of surface treatment of 
spoils with pulverized fuel fly ash as a 


pay in this evaluation include: pH san 
ash; and grain size distribution of 
feasibility study results indicate this 
hnically feasible and the reclama- 


36896 
mining in the eastern Caste Ua. Vote I. Planning. Volume II. Design. 
— Columbia, Md. (USA)). Oct 1976. 264p. Q 


The its an evaluation of the effectiveness of 
presen solids in the runoff from 
ities. Nine selected sedimentation in the 


losses. Over 90% of the 2000 ppm SOx was removed from the flue 
gas as sulfuric acid by catalytic oxidation and subsequent hydrolysis 
within the carbon —_—_ In the ge regeneration: (1) the acid 
was converted to e tal sulfur at 300°F with internally produced 
H2S, and (2) an external source of hydrogen at 1000F was used to 

data Were obtained by loW ionizing vOllage techniques for major thermally strip the by-product sulfur from the carbon and produce 

aromatic hydrocarbon classes, where ible. The evolved the required bas by reaction with the remaining sulfur on carbon. 

aromatic or aromaticity 36894 (PB—254578-T/SL) Purification of smokestack gases of 
determined unambiguously from proton coupled *C NMR spectra an electrical generating station of sulfur dioxide using the magnesite 
of materials derived from coal is compared with estimated values method. 1975. Trans. of mono. Ochistka Dymouykh Gazov Elektros- 
Phase in the Suspension; Determining Acidity (pH) of the Operating 
Suspension and the Solution; Determining Density; Determining 
Viscosity; Analysis of the Solutions; Analysis of the Solid Phase 
(Crystals); Analysis of the Magnesite; Analysis of the Sediment; 
Preparing the Reagents. (GRA) 
— 
rich for use as a reductant for regenerable flue gas desulfuriza- 

tion fFGD) processes. Two different reduction systems are consid- 

ered: one for the ae FGD process that produces a concentrated 

SO2 stream; the other, for the type that uses a liquid-phase Claus 

reactor. Detailed data on the composition of the raw gas from 

several gasifiers are analyzed. To supplement the data on trace 

constituents in the gas, thermodynamic calculations were made to Resou: 

determine the equilibrium gas-phase concentestions for at ical coal 

and typical gasification conditions. Mass regrad: 

determine the extent to which certain me! produce a soil cover which will sustain grasses an 

removed by water-washing of the gas. The effects of the remaining legumes and also enhance abatement of mine drainage are discussed. 

trace const:‘uents on the components of the reduction systems are Data on present stream water quality of Hillman State Park was 
analyzed. Additional research on trace constituents and their effects 
are recommended. The capital and operating costs for reductant 
systems based on gasification of coal and residual oil are estimated 
and compared with those for reduction systems based on natural gas. 
(GRA) 
tion wouid be effé rable land and improve water 
quality. (GRA) 

integral pilot plant) of an »rocess, using acti- 

vated carbon for recovering as elemental sulfur. Granular 

carbon was recycled ae ae than 20 times between 

boiler and carbon regenera- sedime 

tion to recover sulfur. During the 315-hour run, carbon performance ~urfacd 

remained high with essentially no chemical and low mechanical three eastern COal-Mmining States OF rennsyivania, W 


Station were expanded in 1974. A study was begun to evaluate the 


tion work and is continuing. This major expansion came about as a 


shaped spoil materials and (3) investigated plant establishment and 
culture on shaped spoils. 


36898 Chemical and physical characterization of coal overburden. 
Schroer, F.W. N.D. Farm Res.; 34: No. 1, 5-13(1976). 

Surface mining of coal will produce increasing acreages of 
spoilbanks to be reclaimed for agriculture. Chemical and physical 
properties of native soils, coal overburden and overburden reshaped 
after mining were studied in this project. The soils represented the 
range in properties found in the major coal producing area of North 
Dakota. Properties varied widely over small areas. Therefore, highly 
detailed soil maps will be needed to determine the amounts of 
suitable plant growth material and top dressing material within a 

projected mine area. Chemical and physical properties of overbur- 
- Therefore, reclamation problems will differ from area to area. Prop- 
erties of reshaped mine spoil are generally similar to those of the 
overburden in a mined area, but are usually “averaged” by the 
mixing process that accompanies reshaping of the spoil. There is 
generally less variation in properties within a 0- to 60-inch section of 
reshaped spoil than in a natural soil profile of that thickness. Some 

interpretations are suggested based largely on present regulations of 
the North Dakota Public Service Commission. 


36899 Soil map: a prerequisite to mining and 
son, D.D. N.D. ya Res.; 34: No. 1, 12-13(1976). 

Surface mining of agricultural land is on the increase in 
southwestern North Dakota. Reclamation of mined land is essential 
to the maintenance of our food production base—our soil resources. 
Planning, prior to mining, is a necessary part of the reclamation 
effort. Preparation of detailed soil inventories—soil maps and inter- 
pretations—is one of the most important steps in the planning 
process. Soils information provides the basis for determining the 
reclamation potential of areas proposed for mining. 


_ in western North Dakota: a review. M.; Method, T.; Nantt, 
D. N.D. Farm Res.; 34: No. 1, 7376) 

The atmospheric environment of a given region is one of its 
natural resources which is most susceptible to . Assess- 
ing the impact of any major development on this environment 
requires an accurate description of the baseline levels, an adequate 
model for estimating the impacts and cnough input data for the 
modelling exercise. The tt of Soils has been actively 
engaged in helping to fill these data gaps toward better understand- 
ing and evaluating the implications of coal development to weather, 
climate and air quality in western North Dakota. The initial findings 
reiterate some of the obvious. The air quality of North Dakota is 
excellent and coal energy development will contribute to the level of 
air contaminants. All of the completed and ongoing research point to 
a common observation: Due to data gaps an inadequate base exists 
for making intelligent decisions regarding the overall impact of coal 
development on air quality in North Dakota. Several efforts are now 
underway toward filling these gaps in the federal and state agencies 
and in the universities. The next step is putting the results of these 
efforts together to achieve the common goal of preserving the air 
quality of North Dakota. 


36901 Use of soil materials on spoils: effects of thickness and 
quality. Power, J.F.; Ries, R.E.; Sandoval, F.M. N.D. Farm Res.; 34: 
No. 1, 23-24(1976). 

Both thickness and quality of soil material spread on spoils 
affect potential crop yields. On sodic spoils, as little as two inches of 
soil material is highly beneficial, but at least 30 inches seem to be 
required for maximum production. 


Patter- 


system design simulator for coal 
Geology and reserves subeytem. Fal report Raman 
D. (Pennsylvania State Univ., University 
Earth and Mineral 


Sining. ‘This ‘volume de puter simulation mode! for underground coal 
vo 


ume describes the geo! and reserves subsystem 
of the the Master Simulator. The vs, Ae hs i 


other lr om of the simulator, and (2) the calculation of coal 
and associated values and 


the subsystem as an independent model with test its and com- 
i with other methods of computing reserves is also ee. 
appendix comprises a user’s manual for the model and includes a 

program listing. (GRA) 

36903 (PB—258324) FM-CW electromagnetic technique of 

saring coal layer thickness, Report dated Aug 75_-Feb 76. Ellerbruch, 

D.A.; Belsher, D.R. (National Bureau of Standards, Boulder, Colo. 

(USA). 1976. Contract DI-J0155124. 38p. (NBSIR—76-840). P 


An FM-CW microwave system was investigated for measur- 
inn one layer thickness. Microwave frequencies in the range 1-2 


cases, although large anomalies may, in some cases, prod’ 

system were verified visually by drilling ir+o the coal layer. The 

dielectric constant of coal apparently varies significantly within a 

coal seam. The form of the output signals from the FM-CW system 

pared to the manually swept microwave system used previously. 

It ap that this technique has the potential of measuring c 

I appear ta dielectric constant of a coal seam and providing an output 
cane used for real-time corrections in layer thickness 


MINING 


REFER ALSO TO CITATION(S) 36896, 36902, 36940, 36943, 
36944, 38360 


36904 Razrabotka pologikh i naklonnykh plastov. (Development 
of sloping and inclined strata). Nikitin, V.D.; Krylov, V.F.; Sere- 
Moscow; Nedra (1976). 243p. 

erteces the development of sloping and inclined coal 
strata with a thickness greater than 1.2 m using under, meth- 
ods is generalized. A brief review is given of the geological condi- 
developing thick sloping and inclined seams are examined and rec- 
ommendations are made on the order of overworking productive 
seams. Schemes for developing and working out excavation fields 
without leaving blocks of untouched coal are analyzed. 5 unaaes 


ogy for developing sloping and inclined strata using 
mechanization is 


36905 (N—76-31640) Satellite data for surface-mine inventory. 
Anderson, A.T.; Schultz, D.; Buchman, N.; Nock, M. (National 
Acronautics and S Administration, Greenbelt, Md. (USA). God- 
Center). ~ 1976. 19p. (NASA-TM-X— 
itted for Publication. 

To determine the | of satellite data 
Gected ie Maryland A A band-ratio method was dev to measure 
disturbed surface areas, and it proved to be ex 
rally and geographically. This 


from September 1972 
are tworcounty area for 1973 
For mines ranging between 31 and 244 acres (12 to 98 hectares) the 


of total affected 


measurement accuracy was determined to 
be 92%. Mines of 120 acres (50 hectares) and 


3782 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 15 

Kentucky were sampled under two different operating conditions, a RESERVES AND EXPLORATION 

baseline and rainfall event. Their theoretical and actual efficiencies 

of removal of suspended solids were computed and compared. REFER ALSO TO CITATION(S) 36909, 36942 

36897 Spoilbank reclamation research activities of the North 

= tei O70). Experiment Station. Bauer, A. N.D. Farm Res.; 36902 B—255422) A master environmental control and mine 

: No. 1, 1 
Research to ascertain the reclamation problems to determine 
how best to return spoil-banks to suitable vegetative productivity is 
of relatively recent origin in North Dakota in relation to mining 
ation the ND and Tyler, Inc., San Rafael, Calif. (USA)). 31 Mar 1974. 210p. 

adaptability OF native WOOd plants and tO Mine Spoil 

OF a grant OF 942U,UUU Irom Wid West Regional 

sion, an entity of the Department of Commerce. The research 

conducted under this grant was divided into three tasks which (1) 

evaluated the effects of physical and chemical characteristics of 

shaped mined lands on plant performance, (2) characterized root fied conditions. The subsystem uses a weighted moving average 

zone hydrology (water accumulation, water runoff and erosion) of method to interpolate between the borehole values, and provides 
output in report format, graphical e* and/or storage on magnetic 
or other devices for iater retrieval. The of 
also made on coal and shale samples compounded in the laboratory. 
The results indicate that thickness can be determined in most 


Mwrtiwt 


AUG. 15, 1977 COAL AND COAL PRODUCTS 3783 
The identify, classify, measure mine surfaces in a for underground mining. (Pennsyl- 
two-coun! square kilometers - 595 square miles) of Ue University Park (USA). Coll. of Earth and Miner- 


e, rapid, and accurate 
mining (Author) (GRA) 


| Feasibility of automated rail-haulage sys- 
tems in coal mines. Final report. Dolecki, E.A.; Ryan, 
P.T. (General Electric Co., rtation S 

Feb 1976. Contract H0242011. p- NTIS $10.00. 


be obtained from implementing an automated rail system. The design 
specifications for the rail-haulage system-including 


described. Conclusions and are presented, as well 
as a program plan devised for ins a automated 
rail- in an operating coal 


36907 (PB—253378) Background for a drilling 
workshop. Park City, Ute June 25-27 1975. (National R 

f Drilling for Energy Resources). 1975. Contract NSF-C310. 
NTIS 4 


discusses wa) to improve the efficiency of recov- 
coal, oil-shale, nuclear fuels, 


36908 (PB-—253930) Coal mine equipment forecast to 1985. In- 
Pa. A). Eastern Field Operation iter). May 1976. 

44p. (BM-IC—8710). NTIS $4.00. 
is report estimates the number of major of coal 
mining equi it that will be required to produce million tons 
man to meet proj equipment was 

also determined. (GRA) 

36909 (PB—254186) Geological factors affecting methane in the 
Beckley coalbed. Report of investigations 1976. T.; McCul- 


is final report describes a program whose objective was to 
fabricate, and test an airborne mass monitor for 


instrument is portable, battery line operate’ provides 
as the accumulated mass of dust, and the 


al —— 1974. 2548-in llvp. NTIS $79.25. 
Set includes PB-255 421 thru PB-255 431. 


36912 yg ans Master environmental control and mine 
system design simulator for underground coal mining. Volume III. 
Univ. Pus (BAY Col A.S.C. 
Oo State Univ., University Park (USA). 
and Mineral Sciences). 31 Mar 1974. Sip. NTIS $5.00. 
This report is volume 3 of an 11-volume report on a dynamic 
general computer simulation model for underground coal 
subsystem ofthe Master Design Simulator. This subsystem is used to 
determine methane emission rates into the mine environment. These 
flow rates are then used by the simulator in 


using a central differencing scheme. An 
presented. The appendices include derivation of the gas flow equa: 
tions used in the model as well as a user’s manual for the computer 
program. (GRA) 


underground a 

Roof support. Subsystem. Final report. Manula, C.B.; Mozumdar, B.; 
D.K. (Pennsylvania State Univ., University Park (USA). 

and Mineral ame J 30 Jun 1974. 72p. NTIS $4.50. 


system design simulator for Che 

subsystem. Final report. Manula, C.B.; See 
D.K. State Park (USA). Coll: 


starts, the gob areas are filled with broken material which provides 
resistance to the lowering of the overlying strata. The model is tied 
to the geology and reserves subsystem, but it can also operate as 


36915 (PB—255426) Master environmental control and mine 
system simulator for underground coal mining. Volume VI. 
Production subsystem. Final report. Manula, C.B.; Bouillot, A.; 
Rivell, R.; Sanford, R. (Pennsylvania State Univ., University Park 
(USA). Coll. of Earth and Mineral Sciences). 30 Jun 1974, 327p. 
NTIS $10.00. 

This report is volume 6 of an 11-volume report on a dynamic 
general purpose computer simulation model for underground coal 
Master Design Simulator. This subsystem provides means for 
moving the model through time on a computer and recording its 
behavior. The logic of the luction subsystem can accommodate 
multiple face units and standard and nonstandard activities in 
each mining section. Each activity is a specific and separate 


processing. the basis of these results the use of LANDSAT 
Satellite data and multilevel sampling of aircraft and field verification 
i i multi analysis of digital data is shown to be an 
means of monitoring the surface 
tion of automated rail-haulage systems in terms of the service re- 
erformance oi existing hau! systems. A generalized automat- secondary ventilation systems, planning a me drainage system, 
ed Kode system po been Jr A safety impact analysis of and analyzing complex ventilation networks. Both steady-state and 
re ¢ mainline portion of the underground system indicates unsteady-state gas flows are included, and have been modeled as 
a 50% reduction in injuries and fatalities. A cost effectiveness (over second order nonlinear partial differential equations. Finite differ- 
the total life cycle) study for the s indicates a cost benefit can ence equations are used to obtain numerical solutions to the models 
and general design approaches eval with selections outlined. A ee 
detailed con ign for a automated s is 
36913 PB—255424) Master environmental control and mine 
mine by 
nis is Dascd HODUIA! ree 
support practices for different ac 18 environments with related 
restrictions imposed by the Coal Mine Health and Safety Act of 
ering such resourc 1969. From geological sections, the model determines the anchor 
and geothermal energy from bene: he land and und he sea horizon for roof bolts and the density of roof support necessary. The 
floor. It assesses the present state-of-the-art of drilling a roof support subsystem is tied to both the greg Feed reserves 
and identifies research and development priorities in the , subsystem and the production subsystem of the ter Design 
(GRA) Simulator, but can also operate as a free-standing model. Several 
case studies are presented showing the application of the model. A 
detailed user’s manual, including a program listing, is presented in 
the appendices. (GRA) 

This report is volume 5 of an 11-volume report on a dynamic 
general purpose computer simulation model for underground coal 
mining. ors volume describes the subsidence subsystem of the 
Master Design Simulator. This subsystem uses the finite method to 

[eres (bureau Of Mines, F simulate ground movement caused by an advancing mining face in 
oy Safety Research Center). y 1976. 42p. (BM-RI— an ae coal mine. The model is structured around the 
8137). 'S $4.00. concept that the ground mass is a layered media of different thick- 
The study area includes portions of Fayette, Raleigh, and nesses and material properties. Gob areas are considered to be 
Wyoming Counties, in southern West Virginia, where five under- filled with broken pe of mining A fier 
Beckley coalbed is being eloped in the deeper parts of its 
desorption tests of coal cores and mine methane emissions in the new pplicauion Of the model. d ed users manual, including & 
mines indicate a high methane content, ee a program listing, is included in the appendices. (GRA) 
Because the structure and stratigraphy of the Beckley coalbed con- 
coalbed structure, coal thickness, overburden thickness, mined-out 
coal areas, and litholégy above and below the Beckley. Surface 
joints were measured and are presented on a quadrangle basis. Cleat 
directions in the five mines were also measured, and the relation of 
the joints to the coal cleat is examined. (GRA) 
36910 (PB—254503) Design, development, fabrication and testing 
of a portable self-contained respirable dust mass monitor. Lilienfeld, 
P. (GCA Corp., Bedford, Mass. (USA). GCA Technology Div.). 25 
Oct 1974. 
design, 
unattended recording measurements of the concentration of dust 
mining Vvancing mining Cycle 1s 
handled gh a sequential execution of a subset of face jobs thet is 
predetermined in the program logic. A case study is presented 
sampling time. (GRA) illustrating the application of the model as a free-standing program. 


3784 ERDA ENERGY RESEARCH ABSTRACTS 
a user’s manual for the subsystem, and 

include a program li (GRA) 

36916 (PB—255427) Master environmental coatrol and mine 

— coal Volume VII. 


Rail haulage subsystem. report. : 3 
yoo R.L. (Pennsylvania State Univ., University Park (USA 
Mineral Sciences). 30 Jun 1974. 327p. 


ini 
Design Simulator. This subsystem provides for the 

costs and investment analysis of ope over time 


sylvania State Univ., Univ Park (USA). Coll. of Earth and 
a Sciences). 30 Sep 1975. 303p. NTIS $9.75. 
This report is volume 9 of an 11-volume report on a dynamic 
general computer simulation model for underground coal 
mining. This volume describes the water 


and reserves subeystom prt ofthe Master Design Sim 
application of the model to 
actual data. The appendices of the report constitute a user's manual 
for the program, and include a program listing. (GRA) 


36919 (PB—255430) Ban one environmental control and mine 
simulator for 


system design underground coal mining. Volume X. 
Ventilation subsystem. Final report. Ramani, R.V.; Pack HUSA): 
Manula, C.B. yay mer State Univ., Univ 

Earth and Mineral Sciences). 30 Sep 1 1975. 116, NTIS 


This report is volume 10 of an 11- 
computer simulation model for coal 


bilities to handle: G) ranches in parallel or vere fain 
or series, (3) multiple fans, (4) methane, air, or other 
injections into the system, (5) and fixed quantities, and (6) 


calculations of absolute pressure at nodes. The uses the 

Kirchoff's Junction and mesh laws, and the Hardy iterative 

uantity. A case y is inc’ in the report illustrating 
the model. The the 
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ustrates the use of both the interactive or dynamic 


dence, cost, water generator, ventilation), 


36921 par ERTS technology to the 
evaluation of coal strip es reclamation in the NOrthern Great 
Plains. Final report. (National Field “0873/0 Center-Denver, 
Colo. (USA)). 1975. 120p. NTIS $5.50. 


cooperation 
Agency, Beaver, Colo. Region VIL 
A study was conducted of the coal mines in W. 
Montana, North and South Dakota remote sensing pt nay om 
Earth Resources Satellite (ERTS). The study docu- 
mented the size, 


larly large areas, into acti 
36922 (PB—255799) Development of illumination systems for 


low coal mines. Open file report. ao a Pellman, R. (Ocean 


36923 (PB—258087) An electromagnetic 
TA. (Duress of Mines, Pittsburgh, Pa. (U 
J.A. (Bureau of Mines, Pittsbur, 


The of ic fields indicates such fields 
could be used to detect and locate miners. To be useful, the 
hardware of the system must meet a number of requirements, includ- 
ing small size, intrinsic safety, and construction. Such hard- 


machine. Contract report 18 Jun 71—Feb 76. Kost, J.A.; Breuil, F.d.; 
Saltsman, R.D. (Bituminous Coal Research, Inc., Monroeville, Pa. 
1976. Contract DI-H0210050. 119p. (BCR-L—747). P 


continuous-mining machines 


ment. Open file Habeck, W.J. (Ford, Bacon 
y~ Ree (USA)). Dec 1975. Contract $0241050. 323p. Q 1 


existing equipment and and its compatibility 
with mining techniques and reclamation ts. In addition, 
the a ity and economics of alternative equipment were 
documented as well as the identi ion of in 


PS FES 


describes the construction and application of 
Simulator as an integrated simulator of an entire 
underground coai mining system. A discussion of subsystem organi- 
zation and development is presented, along with execution instruc- 
A, tions for various comp 8, simulation techniques and limitations 
This report is volume 7 of an 11-volume report on a dynamic and a case study 
general computer simulation model for underground coal The cast study 
mining. This volume describes the rail haulage subsystem of the subsystems (prodUction, rail haulage, Toor support, Metane pener- 
Master Design Simulator. This subsystem can be used as a free- ator) and the event-oriented subsystems (geo! and reserves, subsi- 
provi il haulage capability. Com ulage systems can 
realistically simulated with this wodel This << includes complete 
; instructions for operating the subsystem as well as a program listing. complete program listing. (GRA) 
In addition, a case study is included that illustrates the application of 
the subsystem when linked to the production subsystem. (GRA) 
36917 (PB—255428) Master environmental control and mine 
system design simulator for underground coal mining. Volume VIII. 
Cost subsystem. Final report. Ramani, R.V.; McClay, J.A.; Burgos, 
untouched spoils piles, reclaimed or recontoured areas, newly vege- 
tated areas and abandoned spoils piles within each of the 30 active, 
nerated by the Masi Design Simulator subsystems and data inactive or proposed coal mine sites. Land use, or classification, at 
fibraries. This model i rates a direct costing feature for use in each mine evaluated was defined by pastel mapown nn of ERTS 
with the MIDE aad considers labor, and operst- data from digital magnetic tapes. In most cases the computer classifi- 
ing costs. While the Model is capable of independent use, the direct 
costing of supplies and other operating elements is sacrificed in the 
absence of the systems simulator. The model generates cost reports 
covering each shift of operation for each mining section. bonny 
cost summaries are generated for each day, month, and year of 
determine selling price of t mined. report includes 
(GRA) instructions for operating the model and a program listing. iments in underground tine illumi- 
Master environmental control mine experience wi ¢ underground lighting o mines having low 
= roe = — coal seam thickness. The article reports the results of several fluores- 
cent illumination installations in mines operating in low seam coal. 
(GRA) 
im r. subsystem simuiates iow 
water thro a typical watershed-reservoir combination to predict 
mine drainage quantities in underground workings. The model is an 
integrated one that handles both the unsaturated and the saturated 
flow domains as a unified system. The solution of the model is 
achieved by numerical techniques of finite difference method coup- ware has been built, and system has been tested by the Bureau 0 
led with finite elements analysis. The water generator can be operat- Mines and its contractors. These tests indicate that the electromag- 
netic method provides a practical means to locate miners in emer- 
gencies. (GRA) 
36924 (PB—259207) Design, development and demonstration of a 
technique to water-flush the bits on a fixed drum continuous mining 
ne : —_ head’ machine was used, where the spray nozzles were mounted on 
mining. This volume describes the ventilation subsystem of the the rotating head itself, close to the coal-cutting bits. Operating the 
: wet-head machine and a conventional spray machine in turns in the 
same section, the wet-head produced approximately 25 pct less 
respirable rne dust than the conven- 
tional spray machine. (GRA) 
_ or the ventilation subsystem, and include a program listing. Surface coal minin uipment was studied to determine 
(GRA) 
36920 (PB—255431) Master environmental control and mine 
system design simulator for underground coal mining. Volume XI. 
Total systems Tene Final report. Manula, C.B.; Rivell, R.A.; 
Ramani, R.V. ylvania State Univ., University Park (USA). 


tering facilities at the surface. (GRA) 


36927 (PB—261328) Quick-fix blowout stoppings for hardrock 

of Mi Pittsburgh, Pa. (USA). Pitsburgh Mining and 
ur; ittsbur; 

= Ressiod +h Center). Oct 1976. 12p. (BM-TPR—100). Q 


The Bureau of Mines has tested a new concept in 
without incurring any 


stopping, dubbed the uick-fix blowout stopping, have been con- 
's Safety Research Coal Mine at Bruceton, Pa., 


operator compartment. Appendix 
A. Loaders, Final report. McGuirk, F.D.; G.A. (Applied 
Science i Inc., Valencia, Pa. (USA)). 30 Sep 1975. Con- 


ly by manufacturer's and model desig- 


Optimized operator compartment. Appendix 

B. Continuous miners. Final ——_ McGuirk, F.D.; Podgornik, G.A. 
( Science Associates, Inc., Valencia, Pa. (USA)). 30 Sep 
1975. Contract H0242033. Q 05/MF 


See also A 261483. 
Conceptual d oo proposed optimized operator 


to 
bound, and arranged umerically by manufacturer's make and 
model designation. 


36931 pm Optimized operator 
Associates, Inc., Valencia, Pa. 3 30 1 
tract H0242033. 48p. Q 05/MF AOI. 
See also A: B, PB—261484. 


i fe 
and arranged alphanumerically by manufacturer's make and model 


36932 oe Optimized operator compartment. Appendix 
D. Shuttle cars. “y report. McGuirk, F.D.; Podgornik, G.A. 
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Valencia, Pa. (USA)). 30 
1 Contract H0242033. 04/MF AO1. 
See also A ood B-261 485. 


36933 (PB—261487) Optimized 
E. Scoops. Final report. McGuirk, F.D.; Pod G.A. (Applied 
Science Associates, Inc., Valencia, Pa. (USA)). 30’ Sep 1995 Com 
tract H0242033. 64p. Q 04/MF A0l. 
See also A: D, PB—261486. 
design packages for proposed optimized operator 
and model desig- 


) compartment. Appendix 
F. Cutters. Final report. McGuirk, F-D., Pox Podgorik, rnik, G.A. (Applied 
Valencia, Pa. (USA)). 30 Sep 1975 Con- 


See also A\ ix E, PB—261487. Cos 
il design packages for proposed optimized operator 
compartment designs applicable to cutters are and 
arranged alphanumerical ly by manufacturer's and model desig- 


36935 (PB—261489) Optimized operator compartment. Appendix 
G. Face drills. Final a McGuirk, F.D.; Podgornik, G.A. (Ap 
plied Science Associates, Inc. 
Contract H0242033. 44p. Q 03/MF A 

See also A F, PB 261488. 
a design packages for proposed optimized operator 


report. McGuirk, F.D.; Pod G.A. —— Science Asso- 


'A)). 30 Sep 1975. Contract H0242033. 
See also Appendix G, PB—261489. 
chal ject required the application of modern human engi- 
pocme H logy to effect a reduction of human error and a 
reduction of accidents associated with underground mining equip- 
ment. The lem was to develop 


36937 Technical 
and its measurement. Till 


mining lessen, 
Arch.; 24: 23-34(1963). 39p. (NASA- TT-F—17179). 
Determination of the technical capacity of existent mines is 


practical observation. 
Katowice, Poland); Stanislaw, T. Tons Soe, Min. Eng. AIME: 
No. 1, 30-36(Mar 1977). 


methods, various kinds of shock blasting, torpedoing, ‘sad injoctiog 
i . Thanks to this multidirectional activity, a 


extensice of exploitation {ato depests enclosed in differen 
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36926 (PB—259340) Design and recommended 
' a safe methane gas piping system. Final report. T 
Schuster, D.D.; Niedbala, R.; Bondurant, D.M. (En 
tions, Inc., Grand Rapids, Mich. (USA)). Jul 1976. Contract 
J0155145. 97p. Q 05/MF 
This report describes the engineering work leading to the 
design of an underground coal mine piping system to transport > 
approximately 2,000,000 cubic feet per day of methane gas to the 
surface from degasification holes drilled horizontally into the 
coalbed in existing coal mines. Safety instrumentation for detection 
of i leaks and provisions for automatic emergency shutdown are 
included in the design. It also includes specifications for a safe 
— of handling gas, water, and drill cuttings during drilling of 
the horizontal holes and recommendations for compressor and me- 
stopping 
and if] WO INCW IV CO Uraniuln Mines. Results hav DOCH lauon. 
in all cases. Compared to conventional brattice stoppings or wood 
bulkheads, the quick-fix blowout stopping is easier and less time 
consuming to install, easier to maintain, and in most cases is just as 
efficient an air barrier. There is also some indication that the wy of 
the stopping makes it more resistant to blast forces than the fabric 
stoppings now in use. 
36928 (PB—261332) and energy during yor 
cutting using point-attack bits, with an analysis of rotary cutting and arranged alphanumerically by manufacturer's make and model 
development of a new cutting concept. Report of investigations, 1976. designation. as i 
Twin Cities, Minn. A). Twin Cities Mining Researc ter). 36936 (PB—261490) Optimized operator compartment. Final 
Oct 1976. 60p. (BM-RI—8185). Q 04/MF A0O1. 
The objective of this work was to study cutting characteris- 
tics of point attack bits with the intent of reducing airborne respira- 
ble dust and energy during cutting. Linear cutting of two coal types 
using four bit types at three depths of cut with three space-depth 
ratios was a modified horizontal milling machine 
using an op’ € size monitor for respirable dust sampling. 
The cutting action of one bit on a rotary hard head mining machine 
was mathematically analyzed and compared to the linear cutting test compartments t co t to the following electric face 
results. Airborne respirable dust per unit mass cut was found to be a equipment: Loaders, continuous miners, shuttle cars, roof bolters, 
monotonically increasing function of — energy. Specific dust face drills, cutters, and scoops. In all, 89 models of various types of 
and energy decrease with increasing depth of cut. The amount of underground electric face equipment are included in this study. The 
nonairborne ~~ dust was 100 to 1,000 times greater than the drawings are intended to be used as guidelines and not fabrication- 
airborne dust. The plumb-bob bed page a the most airborne respi- type drawings. Three mockups were constructed to illustrate the 
rable dust and the highest specific energy of the four bits tested. principles of the optimized operator compartments. 
Rotary cutting was shown to be a greater dust producer and energy 
consumer than linear cutting because of the constantly changing of coal 
depth of cut, et ratio, and bit attack angle relative to the 
horizontal bedding planes. 

7 effects on Capacity Of the various produc- 
tion factors are considered on the basis of general management 
principles. These ee are labor, the coal — and operating 

resources, including facilities and equipment. The most important 
Conceptual design packages for proposed optimized operator factor is found to be operating resources. Formulas are given for 
compartment ee to loaders are or, and measuring component capacities, and a flow chart is used to deter- 
= alphanumeri mine overall capacity from them. (Author) (GRA) 
36938 Rock in Polish coal mines in t of re- 
Rock bursting is a particular hazard in the underground coal 
mines of Poland due mainly to the physical-mechanical properties of 
the rock and the geological-tectonic structure of the Upper Silesian 
Coal Basin. and methods of and 
decrease of rock bursts and their effects has been noted in the 
pow years of Polish coal mining. These results were obtained in 
face of a continually growing potential threat from rock bursts 
caused by (1) the s tic increase of extraction from rock burst- 
ing 
the 
of 
: ya the achievements of science and mining practice in this field, 
this threat has not yet been fully studied and controlled as it should 
be. As a result, research on preventing rock bursts is being continual- 
ly widened. This research has a complex, multistaged and long-range 


character. Theory, laboratory and field work in the mines are 


Process for hydraulically mining coal. Shoji, K.; Sieli 

RE. boy ony J.T.; Heers, R.G. (to Kaiser Resources Ltd.). 
ee 15 Mar 1977. Priority date 13 Apr 1972, Canada. 
= The invention is a method for the hydraulic mining of coal of 


in the Balmer seam in British Columbia. By the method at 


which a jet of water under a pressure 
Gat wad the coal into sizes wherein the 


in a second poe. back the 
ired increment to the next working position (retreated). the 
panel of coal in the first entry is mined, the monitor is retreated in 
the same manner and hydraulic i in second 
operation is thus alternated along the 


llel entry. The 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 36916, 36929, 37750 


36940 development contract for de- 
tection of electrical faults in mine haulage systems. Phase II. Contract 
research report 1976. Perron, R.R.; Martin, P.G.; S P.F.; 
Lagace, R.L. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 8 
Au te Contract DI-H0242064. 100p. (ADL-C—77360). P 05/ 
A 

The results of an experimental program to evaluate subsys- 

tems of DICUR, a differential current measure:aent system for the 


telemetering 

high current shunt. A DICUR system was simulated and tested in 
the laboratory a model locomotive having current magnitudes 
scaled down by a factor of 1,500 to 1. The report also discusses the 
snatiadlion ond Gece of isolation diodes for mine haulage systems 
system for the transmission of load current magnitudes. (GRA 


COMBUSTION 
REFER ALSO TO CITATION(S) 36873, 37218, 37330, 37334, 37773 


36941 Flue gas desulfurization and sulfuric 


scrubbing. Capsule report. (Environmen 
Protection C= Cincinnati, Ohio (USA). Office of pe 
Transfer). May 1975. 30p. (EPA—625/2/75/007). Q 03/MF A' 
This Capsule Report explains the technology used in estab- 

lishing a large proto’ Bag yy ows recovery plant based upon 
magnesia slurry The Chemico-Basic magnesia process 
was chosen. Daring this period, the sytem’ ability 19 regenerate 
and reuse magnesium oxide was demonstrated and over 5, tons of 
sulfuric acid were produced from magnesium sulfite and sold in the 
commercial market. (GRA) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 37837 


United States. Simon, J.A.; Malhotra, R. (Illinois State Geological 
Survey, Urbana giveAD. Jan 1976. Contract W-31-109-ENG-38. 16p. 
Dep. NTIS $3.50 

Solar power and fusion technology are expected to be signifi- 
cant contributors to the total energy supply in the 21st century. 
Geothermal power and hydropower will continue to supply increas- 
ing amounts of energy, largely for local markets in the future. In the 
immediate future the country must depend largely on the fossil fuel 
resources and nuclear energy. Coal resources and reserves and the 
role of coal in the energy market are discussed. Problems facing the 
coal industry are mentioned. 
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HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 36923, 36927, 36938, 38396 


of Mines, Pittsburgh, Pa. (USA). Pittsbur, and 
Research Center). 1976. lip. Mining snd 


reduced weight, and installation time. 
indicates aot is worthwhile, but that 
mental research is required. (GRA) 


“Tin were then installed and tested in the 
Bureau's Safety Research Coal Mine at Bruceton, Pa., to determine 


ag Future trends in Petroleum Engineering education. Brown, 
Dallas; American Inst. of Mining, Metallurgical, and Petroleum 
(1976), 8p. (CONF-761008—54). 
From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


oF 
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pope (PB—258077) Self-sealing brattice for coal mine rescue 
least two parallel spaced entries are driven upward through a seam A self-sealing brattice intended for use during coal mine 
of coal. Monitors are positioned in each entry. Each monitor is rescue and recovery operations has been designed and tested by the 
horizontally and vertically pivotable, and has nozzle means from Bureau of Mines. The major design difference between self-sealing 
and conventional brattice is that the fabric is cut and sewn as a 
isphere instead of as a flat sheet. This new of brattice offers 
Tes an Dal/ wate SIUITY WI! OW SIOpCed ume 2 
dewatering station. The method further embodies differentially re- 
treating along adjacent parallel entries by increments of desirably at 
least about 40 feet each. By the different retreat s asa 1 of 36944 a An evaluation of ~ inflatable ~ 
Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Re- 
search Center). Oct 1976. 19p. (BM-RI—8162). Q 02/MF AOI. 
Inflatable stoppings, intended for emergency use in mine 
rescue and recovery —. have been dvcdepes and tested by 
the Bureau of Mines. Twelve foot diameter spheres are inflated with 
a blower operated by a small battery pack. A pressure sensitive 
switch allows the blower to resupply air to the stopping if the 
internal pressure of the stopping drops due to leakage or —. 
Experiments were conducted with the stoppings in a full 
wooden mine model to evaluate their ability to withstand sliding or 
at various internal and differential their 
their effectiveness at mine air barriers. Despite encouraging ts 
obtained both with the model and in-mine studies, the stoppings did 
not perform well in two operating noncoal mines where they proved 
difficult to erect and inadequate as air barriers. 
detection of low current faults on mine haulage systems, are de- 
scribed. Tests were conducted to determine transmitter power for PETROLEUM 
f this discuss fu trends 
urpose of this paper is to discuss future in 
Petroleum deseensing Education with particular emphasis on (a) 
pom to drop Petroleum Engineering as a separate discipline, (b) 
ding problems, (c) faculty moe | problems, and (d) education of 
international students. It is impossible > aoe trends in Petro- 
leum ns See from supply demand of Petroleum 
Engineers. Petroleum Engineering Departments have gone from the 
largest to the smallest departments in most universities and presently 
are showing an increase in enrollment. During the low enrollments, 
there has been pressure to drop Petroleum Engineering as a separate 
discipline. One cf the most serious problems is the obtaining of 
uate departments are heavily populated with foreign students 
and no change appears probable in the next several years. The 
education of international students continues to be a point of contro- 
versy. 
36946 Needed: more coordination between earth scientists and 
petroleum engineers. Halbouty, M.T. Dallas; American Inst. of 
ae and Petroleum Engineers (1976). 9p. (CONF- 
761 82). 
at 
Ly 
in 
a 
the petroleum engineer should follow in the explczation, develop- 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 36974, 38501, 38508 


36947 Approximate three-dimensional reservoir 
Huang, H.Y. Dallas; American Inst. 
Petroleum 


Metallurgical, and Engineers (197 
dite: Sates of Amerion (USA) 


Oct 1976). 

A new method for solving two-dimensional cross-sectional 
and three-dimensional reservoir simulation problems has been devel- 
oped. It uses the basic reservoir flow 
only approximately. The new method has been tested on a variety of 

lems. The results of these tests show the approximations in- 
volved to be quite accurate in reservoirs that have good vertical 
communication. In reservoirs with restricted vertical communica- 
tion, the results are less accurate but are generally good enough for 
most engineering purposes. The new method 


time than conventional simulation. The amount of improvement 
obtained set of test cases run. 


pressure outer boundary. Raghavan, aw & . Dallas; Ameri- 
can Inst. of Mining, Metallurgical, and Petroleum Engineers (1976). 
rom ann 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976). 
ysis of flowing and shut-in 
tured well ita developed five-pot injection pattern is present- 


center of a constant-pressure square. finite-conductivity 

methods to determine fot permeability, 


American Inst. 
— ‘of the Society of Petroleum Engi- 
rom 51. annual meeting 
The attainment of a pressure history match between field data 
and the response from a computer model has long been a tedious 


employs 
partial deriva- 


Static reservoir 


American 
(1976). 12p. (CONF-761 ). 


From 51. annual meeting of the Society of Petroleum Engi- 
New Orleans, Louisiana, United States of America (USA) (3 


underground pressure and tectonic conditions as 
as with the character of the influx of the formation fluids. The 
criteria for removal of material for study during drilling and the 


Studies on filtration processes of inhomogeneous multicom- 


Metodika gidrogeologicheskikh issledovanii neftegazonos- 


: 


| 
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ment and production of new oil and gas reserves are described in 
detail. Much of the continuing education programs of the three 
; disciplines should be comtiieed so that the representative of each 
pam Ree have the opportunity to exchange ideas pertinent to pressure. Also the procedure for estimation of total 
ov interests. (phieC: + phi:C;) and the fraction of which being 
contributed by the fracture network («) is discussed. 
36951 Water—rock interactions in the Pembina Field, Alberta. 
Melrose, J.C.; Johnson, W.F.; George, R.A.; Groeneveld, H. Dallas; 
Oct 1976). 

Chemical analyses of produced water samples from the Pem- 
bina Field, Alberta, are used to develop new insights relating to 
water-rock interactions within the reservoir. Samples from areas of 
the reservoir subjected to extensive flushing with freshwater show 
that the dilution of formation water is accompanied by a substantial 
increase in the concentration of NaHCOs. In order to provide an 
explanation for the NaHCO; build-up, a simple chemical model of 
the reservoir has been developed. 

36952 Ispytanie treshchinnykh rollektorov v protsesse bureniya. 
(Examination of fractured reservoirs during drilling). Vadetskii, 
Yu.V.; Obmoryshev, K.M.; Okun, V.I. Moscow; Nedra (1976). 157p. 

Practical experience in the use of formation testers for the 
evaluation of fractured reservoirs (carbonate reservoirs) is general- 
ized. The stresses in fractured reservoirs are examined in relation to 
ined on the basis of _ and laboratory studies. Available 
instrumentation used is described in detail. Methods for establishing 
the hydrodynamic relations of the strata with the well are recom- 
mended. 

36953 Mnogofaznaya mnogokomponentnaya fil'tratsiya pri do- 
vyche nefti i gaza. (Multiphase, multicomponent filtration during 
awn and gas recovery). Rozenberg, M.D.; Kundin, S.A. 
and averape reservoir pressure is Giscussed. during oil gas recovery are on 
mechanisms of these processes are described. Mathematical mode! 
36949 Application of sensitivity analysis to reservoir simulation. developed on the basis of these studies and their numerical solutions 
» K.A.; Brett, V.S.; Green, D.W.; McElhiney. J.E. Dallas; are reported. Filtration with phase transition was studied in its 
application to processes of developing oil and gas condensate depos- 
its and deposits with light petroleum and to processes of petroleum 
recovery by gas injection. 
36954 
EE studying the hydrogeological proper- 
ties of petroleum-gas regions in the USSR). Kortsenshtein, V.N. 
: procedure for ry i in Pe ecani- Moscow; Nedra (1976). 309p. 
semi-automatic technique based on certain useful concepts of sensi- The methodology for studying the hydrogeological proper- 
tivity analysis from formal optimization theory. The procedure is ties of petroleum-gas sagions in the USSR for two decades is 
based on a determination of the sensitivity of an objective function to described. All phases of study, especially the problem of under- 
the value of reservoir parameters used in the simulator. Two objec- ground water, are summarized through the industrial development 
tive functions were used: the square of the difference between the of the deposits. Data are compiled on reserves. The methodology for 
calculated and measured and the time in’ of this interpreting results is explained. 
36955 Vliyanie promyvochnoi zhidkosti na fizicheskie svoistva 
kollektorov nefti i gaza. (Effect of flushing fluids on the physical 
properties of petroleum and gas collectors). Orlov, L.I.; Ruchkin, 
analog of the partial differential equation used in the simulator, A.V.; Svikhnushin, N.M. Moscow; Nedra (1976). 88p. 
parameters. Implementation of this method requires an initial run- areas. The physical properties of the various products in each zone 
ning of the reservoir simulator, subsequent automatic modification of were determined in order to select the most optimum condition for 
the —eT map ae sensitivity analysis of the — conducting geophysical surveys. 
function, with iteration until a predetermined error in pressure matc 
The technique is currently implemented in a semi-automatic 36956 logging oe o> 
Pitts, RW. Jr (to Texaco Inc.). US Patent 3,988,581. 26 Oct 1976 
36950 Analysis of pressure transient data in naturally fractured Filed date 14 Apr 1975. 12p. 
reservoirs with spherical flow. Ershaghi, I.; Rhee, S.W.; Yang, H.T. Earth formations in the vicinity of a well borehole are repet- 
Dallas; American Inst. of 2+ Nee geen and Petroleum itively bombarded with bursts of high energy neutrons. A radiation 
Engineers (1976). 16p. (CONF-761 57). detector in a sonde in the borehole senses the gamma rays induced 
From 51. annual meeting of the Society of Petroleum Engi- by the capture of thermal neutrons and sends signals representative 
neers; New Orleans, Louisiana, United States of America (USA) (3 thereof to the surface. At the surface, two single channel reg 
Oct 1976). analyzers, such as from 1.30 to 2.92 MeV and from 3.43 to 10.0 
Methods for analysis of pressure transient performance in MeV, sense the formation thermal neutron capture gamma ray 
homogeneous reservoirs with spherical flow have been presented by response after each neutron burst. The counts of thermal neutron 
others in the past. This work extends the art to the case of naturally capture gamma rays in these analyzers are used to distinguish 
fractured reservoirs with uniform fracture distribution. A reservoir between the presence of salt water and hydrocarbons, which is 
model similar to the double-porosity system described by Warren logged. By controlling the repetition rate of the neutron source, 
and Root is employed. The fundamental differential equation and the measured counting rates in formations with relatively large thermal 


emphasi 
which could otherwise give rise to erroneous pet in shale forma- 
tions, which have a high boron content. 11 claims, 5 figures. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 36907, 36948, 36950, 36953, 
37001, 37034, 37995, 38135 


Tekhnologicheskie 
priv 


(Technological systems of petroleum 
their automation). Sverdlov, G.M.; Yagudin, R.Yu. 
Moscow; Nedra (1975). 216p. 
liminary processing of petroleum natural gas in is 
Hetail. 


36958 


formations containing water 
ions. Maddox, J. Jr.; Tate, J.F. (to Texaco Inc.). US Patent 
3,939,911. 14 Mar 1975. vp. 

In a method for recovering petroleum from a subterranean, a 
petroleum-containing formation is penetrated by at least one injec- 
tion well and at least one production well. The formation contains 
water havin; lyvalent ions dissolved therein in a concentration of 
from about to about 14,000 parts per million and at a pH from 5 
to about 9. The recovery method is of the type wherein an aqueous 
fluid is injected into the formation via the injection well, and oil 
displaced by the injected fluid is recovered from the formation via 
the production well. The improvement comprises injecting into the 
formation an aa three component surfactant solution compris- 
ing an ionic surfactant, a phosphate ester surfactant, and a sulfonated 


36959 Selection and sensitivity requirements for blowout control 

detection instruments. Dittmer, A.K.; Fisher, F.J. Dallas; American 

Inst. of Mining, Metallurgical, and Petroleum Engineers (1975). 8p. 

ee 51. a f the Society of Petroleum Engi- 
rom anni 

neers; New Orleans, Louisiana “United States of America (USA) (3 


_In blowout control and prevention planning, the en detec- 


36960 Mini-injection tests provide 
istics for oilwells. Myers, D.L. Dallas; American Inst. o! 
and Petroleum Engineers (1976). 8p. 
From 51. annual meeting of the Society of Petroleum Engi- 
On ia7e. Orleans, Louisiana, United States of America (USA) (3 
the inflow performance characteristics of the well are sometimes 
unknown. Analysis of the pressure transient res to a short-term 
injection test can provide this information. Imperial Oil Limited 
—ee recompleted wells in the Judy 


I f Mi Metall 
nst. of Mining, ur; 
rom 51. annual meeting o Petroleum Engi- 

One Orleans, Louisiana, United States of America (USA) (3 

In August 1975, Continental Oil Company abandoned a mud- 
line completed subsea oil well that had been in a production status 
since April 1969 in 95 feet of water, offshore Louisiana. The system 
utilized a remotely operated and hydraulically controlled tree de- 
signed for completion and production operations with diver assis- 
tance. This paper will describe abandonment methods and proce- 
dures, drilling, completion and production tions and the techni- 
cal analysis of the recovered tree. Single-well subsea system technol- 
ogy is available for development of shallow water reserves. Howev- 
er, this experience has shown the need for improvements in such 
mize diver assis oday, with this type of system, diver assis- 
tance cannot be pid p= an en eliminated and must be considered in the 
initial planning of a subsea 


by Monte Carlo simula- 


36962 
DE 


ERA VOL. 2, NO. 15 


Metallurgical, and Petroleum Engineers (197 CONF- 
761008—39). 


From 51. annual meeting of the Society of Petroleum Engi- 

The following observations have been made as a result of the 
development and application of a working model that ona 
Monte Carlo simulation in the evaluation of prospects. 1. 
This technique may be successfully used to provide a com 
economic analysis for any exploratory 2. An average 
multiple trials will provide satisfactory its when specific, go 
tative values are required in the presence of uncertainty. 
minimum acceptable reserve provides a more 
accurate evaluation by eliminating the of marginal 
discoveries. 


36963 Evaluation of miscible CO, 
stone reservoirs. Warner, H.R. Jr. Dallas; American Inst. i 
Metallurgical, and Petroleum Engineers (1976). 16p. “CO 
F st. ual ff the Society of Petroleum Engi- 
rom ann 
New Orleans, Louisiana “United States of America (USA) (3 


neers; 

describes a study of miscible carbon-dioxide flood- 
ip We looded sandstone reservoirs. Hypothetical reservoirs 
were constructed which incorporated rock and fluid 
representative of many of the Mid-Continent oil reservoirs that are 
nearly watered out. A four-component miscible mixing- 
reservoir simulator was used to investigate the factors that 
tertiary oil recovery from these reservoirs. Four carbon-di ane 
tertiary oil recovery processes were analyzed: (1) straight CO: 
injection, (2) injection of a = of CO, followed by water, (3) 
injection of alternate slu; and and (4) 
injection of CO2 and H2O. The first two of these processes recov: 
ered approximately the same amount of tertiary oil. The simulta- 
neous injection of CO2 and H2O proved to be the best process. It 
recovered up to twice as much oil as the other processes and was 
least sensitive to variations in reservoir The carbon- 
parameters. included: K/sub v//K/sub h/ ratios 
of 0.0, 0.01, and 0.1; well spacings of 10, 20, and 40 acres; and five 
reservoir descriptions-homogeneous, ly heterogeneous, and 
three different stratified descriptions. recovery was more 
adversely affected by increasing K/sub v//K/sub h/ ratios than by 
increasing well spacings. The oil recov 
reservoir description was approximately same as that from the 
stratified descriptions. Muc more teritary oil was produced from 

— reservoir description than the 


(1976). 12; CONF. 761 74). 
Engineer (i976 “lap (CONF-1 of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Tensleep streams. Maps of individual zones reveal a complex reser- 
voir distribution, which was caused by a combination of original 
depositional characteristics, post-depositional erosion, and cementa- 
tion. Since little or no cross flow occurs between zones, each zone 
must be managed separately if optimum oil recovery is to be 


36965 Stimulation of the Ekofisk. Mancillas, G.; Matson, R.P.; 
Ziara, B.A. Dallas; and 
Petroleum 


American Inst. 
(1976). 12p. 7610-7 78). 


F 1. meeting Society of Petroleum 


Fee stiiicing ox used in the stimulation of the Ekofisk 
presen evaluation of the treatments indicates 

(1) effective with a large increase in perme- 

ability near the wellbore, (2) successful stimulation of long intervals 


yed an importan' in the overall efficiency of the treatments. 
payed an important pat nthe overall efficiency of he eaten 


4 
3788 ERDA ENERGY RESEARCH ABSTRACTS a 
t 
tion 
specified. ivity requiremen lepend on the ig envi- 
ronment, i.e., casing depth, reservoir properties, mud underbalance 
possibilities, rig reaction time, circulating rate, etc. Through use of a 
computer program (KIKSIM) that quantifies the transient character- 
istics of hydrocarbon gas in the annulus of a drilling well, compari- 
sons are made of detection instrument alternatives. due to differences in resucvoir description were related to the ease 
with which the CO, could override and sweep only the top portion 
of the reservoir. 
36964 Tensleep reservoir study, Oregon Basin Field, Wyoming: 
reservoir characteristics. Cordiner, F.S.; 
Oct 1976). 
Engineers and geologists worked together to perform a reser- 
voir study of the Tensleep at Oregon Basin. Oregon Basin Field, 
located in northwestern Wyoming, has produced over 122 million 
barrels of Tensleep oil. Layers of non-reservoir material the 
neers; 
. Oct 1976). 
Was aChicVcu ing stage ing [me PrOUUCLVILY 
index of these welis increased substantially as the result of the acid 
alto} 
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and volumes of fluid is ideally suited for stimulation equipment. i emphasis is given to the successes and prob- 
treatments wane lems associated with the drilling, ion, and operation of the 
logging-while-drilling telemetry system. Patton, B.J.; Graviey, W.; 36969 Monitoring and control program for 
American Petroleum of Mining, Metallur, Petroleum Engineers (1976). 1 


ual meeting of the Society of Petroleum 
United States Df America (USA) 


A continuous wave logging-while-drilling telemetry system 
five down-hole measurements per foot at a 

a most drilling conditions was successful- 

ly LA g-whil service (utilizing this 
telemetry system) is currently being developed for commercial appli- 
cation by a major service company. The down-hole unit was housed 
in a 7-in. OD by 17-ft- drill collar just above the bit. The unit 
consisted of a 500-w mud turbine-driven avai, an electronic 


Be dy geome and the values of the measurements tabulat- 

ed on a teletype. The objective of the field test program was to 
demonstrate transmission capability of the system. r-free trans- 
mission was obtained during several field tests at depths up to 12,000 
ft. The field tests also provided information to confirm signal attenu- 


ation and pogo theory, which enables prediction of depth 
range and data rae, capabilities for me set of drilling conditions. 
Depth re than adequate in low-viscosity drilling ae 
however, drilling fluids may limit depth rang- 


14,000 to 17,000 ft. Sixteen channels of data were multiplexed pes 
transmitted including mud ae tool vibration, alternator 
i system. In commer- 


(1976). (CO 


F 51. ual meeting of the Society of Petroleum Engi- 
ming fe Say f Pele En 


Oct 1976). 

Offshore installation of Exxon’s Pro- 
duction System is nearing completion. This pilot test i ion is 


perform maintenance tasks on the subsea and equipment. The system 
the equipment and er have — satisfactory, numerous 
have been encountered. These have been 
solved using techniques applicable to deep water operations. Im- 
ements are needed in- some areas to reduce installation costs and 
increase equipment performance. Our i 
confidence 


equipment in a remote environment can be 


36968 Subsea well development and producing experience in the 
Jobin, T.J.; Hoch, D.A. Dallas; 
can Mining, Metallurgical, Petroleum Engineers 
meee ae of the Society of Petroleum Engi- 
rom 
; New Orleans, Louisiana. United States of America (USA) (3 


major 
Sea, was initially developed with four subsea oil 
the equipment used in this temporary develop- 
operational experience with this 


describes 
om the Ekofisk Field and the 


From 51. annual meeting of the Society of Petroleum Engi- 
States of America (USA) (3 


central and rate control capabilities. A variety of tracers 
tracking of the interwell movement of the 
reservoir and a detaled sampling and analysis program has been 
instituted to monitor trace levels. Pressure survey programs 
injectivity and production ils are also run on the wells on 
regular basis to provide ional data to determine flood response. 


36970 

treating plants. Carlberg, B.L. 

and Petroleum Engineers Tp. Mining 
F 51. ual meeting of the Society of Petroleum Engi- 
neers; New Oricans, Louisiana, United States of America (USA) G 


Oct 1976). 

Conoco uses vacuum deaeration in treating seawater for 
injection in California and Dubai. With multis towers, oxygen 
concentration in the effluent water is redu to <0.05 mg/l, 


precluding need for corrosion inhibitor treatment. Improvements in 
the Dubai towers are noted, as are problems, such as foaming, which 
have been encountered. Data on throughput and oxygen concentra- 
tions are included. 


36971 Grid orientation effects and the use of orthogonal curvilin- 
ear coordinates in —— — Robertson, G.E.; Woo, P.T. 


Dallas; American Inst. Metallurgical, and 
Engine (1970) ‘CONF? F-76108 50). 
From 


annual meeting of the Society of Petroleum Engi- 
Oat 1870) Louisiana, United States of America (USA) (3 


Grid orientation effects in reservoir simulation have recently 
received considerable attention. Several authors have 
methods, however, require reprogramming of simulators my on 
standard techniques. rogramming effort can be considerable 
if the n model is highly complex, such as in steamflood 
simulation. We investigated an orthogonal curvilinear coordinate 


; = el which essentially eliminates the problem of grid orientation. 


no reprogramming, this computing grid can be used readily in 
existing simulators. We have used such grids to study pattern steam- 
with those obtained by using conventional Cartesian 
saturation fronts than oil recovery, whether in a steamflood or a 
waterflood. We conclude that orthogonal curvilinear grids can be 
easily used to estimate pattern flood performance without program 


/8, N-80 buttress 
Dallas; American Inst. 
i Petroleum (1976). 8p. 
(CONF -761008—69). 


From 51. annual meeting of the Society of Petroleum Engi- 
Some well-casing loading mechanisms y a limited amount 
of axial strain, in 
te the —~ limit of 13-3/8-in., 72-Ib/ft, N-80 


developed 

or model its are com) with data from full- 

scale tests, of casing strain when the 
fails conditions of temperature, pressure, and 
assembly. This particular casing type can be strained at 

connection failure occurs for worst case loading conditions. 


36973 Permafrost thaw-subsidence casing design. Mitchell, R.F.; 
Goodman, M.A. Dallas; American Inst. of Mining, Metallurgical, 
and Petroleum Engincens (1976). 8p. (CONF-761008—70). 


4 
neers; New 
Oct 1976). t ’ 
A hydrocarbon miscible flood project was started in the 
South Swan Hills field, Alberta, Canada, in July, 1973. In this 
operation rich hydrocarbon gas (solvent) is injected alternately with 
water into 22 injection weils. The flood is expected to recover 116 
MM barrels of additional oil over that recoverable by waterflooding. 
A comprehensive monitoring and control program was installed for 
this project to permit efficient operation and evaluation. The a 
gram includes on-line chromatographic analysis of alternate NGL 
and gas supply streams and computerized calculation and adjustment 
of enrichment levels. The injection wells are automated to provide 
valve generated a digitally encoded, continuous 
pressure-wave signal in the mud inside the drillstring. The . 
cial service, the system will be pone to the transmission of any 
down-hole measurement including hole direction, tool-face orienta- 
tion, formation properties, drilling variables, and bottom-hole condi- 
tions. 
36967 Test of a submerged jp 
Childers, T.W.; Loth, W.D. D 
Ucep Waller Oli reserves test SHOUIC Provid inrtOrma- 
oO ting, maintenance ures. © program 
thus far has Tncluded the seafloor installation of two large pile- 
founded structures (a drilling and production template and a marine 
production riser base), installs tion of two subsea booster pumps on 
the template, and drilling and completion of three directional wells 
which have been connected to the subsea manifold. All five pipelines 
and the two electric cables required have been laid and connected to 
establish necessary communications between the template, riser base 
of current technology and the problems attendant with the use of 
complex satisfactorily 
overcome. 


F 51. annual meeting of the Society of Petroleum Engi- 
neers, New Orleans, Louisiane, United States of America (USA) 


slayer separation, tnd layer dept, and 
ity studies are that the effect of thaw radius and lithok = 
ties can be isolated to one parameter, Ss couples 
ratio of contiguous soil layers. At Prudhoe Bay, upper bound com- 
pressive strains calculated by sensitivity studies are about one-third 
of the allowable strain limit of 13-3/8 in., 72 Ib. N-80 buttress casing. 


engineering plans for development and 

diner, F.S.; Livi A.R. Dallas; American Inst. 

Metallurgical, Petroleum (1976). Lop. 

™ Fron, 51. ual meeting of the Society of Petroleum Engi- 
rom ann ° 

Combination of geologic and Cectaritics of the 


program. 
Modification of water injection plans, incorporating g yo 


36975 Review of South Florida Gordon, J.R.; Brous- 
sard, F.W. Dallas; American Inst. Metallurgical, and 
Petroleum (1976). 8p. (CONE. 7610 77). 
From 51. annual meeting of the Society of Petroleum Engi- 
Oa te76. Orleans, Louisiana, United States of America (USA) (3 
This paper will discuss the techniques and equipment em- 


ployed by Sun Oil Company to success 
corrosive environment in South Florida. This 


36976 Solvents and explosives to recover heavy oil: a pilot dem- 

of Mining, ur; Petroleum Engineers 
(CONF-761008—63). 


petro 
ern Missouri, and northeastern Oklahoma. In 1971, laboratory ex- 
pa asenon were conducted to determine optimum field 
conditions. Concurrently, the ee Center began a Saif) 


percent of the solvent injected was not recovered and thus was lost 
to the formation. Roughly 27 percent of the oil-in-place within the 
five-spot interwell zone was recovered. i of 


poro micellar flood. 
in the porous medium (Berea) increased the flow resistance and 
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residual resistance factors (2-3.5 folds) compared to their corre- 
values when the rock was free of any residual oil. Inacces- 
waterflood residual oil i presen fects have 
been attributed to wettability and phase distribution of fluids in the 
and behind th (bo control 


mobility control of a subsequent micellar flood could be maintained 
mobility buffer bank over and above the concentration required for a 
flood not preceded with Polymer 
had no adverse effects on oil displacement characteristics o 


. Some experimental 
that the oil bank breaks psealleg earlier and at a 


systems containing Dallas; American 
Inst. of Mining, Metallurgical, and Petroleum Eagincers (1976) 12p. 
rom annual meeting o Society of Petroleum Engi- 
In order to predict recoveries for low tension waterfloods, 
one must have information on the relative ities of oil and 
water under conditions approaching miscibility. In this study relative 
dat were by two conventional methods the 


cores for a crude oil-water system containing 
additives (surfactants). Four surfactants were utilized, two bens 
preferentially water-soluble and the other two being preferentially 
equations were develo for ting re! ve 
for the systems examined. As a test, the equations developed were 
utilized in a reservoir simulator program for com- 
performance. The comparison given in 
shows that the calculated values agreement 
measured results. 
36979 Application and economics of artificial lift ms the Judy 
Creek Field, Alberta. Steele, R.D. Dallas; American Inst. 
Metallurgical, and Petroleum Engineers (1976). 12p. “CO 
761008— 120). 


F $1. annual meeting of the Society of Petroleum Engi- 
sal mesing fhe of Pel Eg 


Creek Field in Alberta, 
BPD/psi) to poor (PI < 

iency, and low-cost well performance, 
pressure gas supply are on gas wells in more 
have been equipped with submeribl 

uctivity wells throughout are equipped 
the selection of a lift method. Se Seen udy 


evaluation of 
of lift. Background to the economic comparison of 
sate ible pumps is included. 


36980 Interpretation of ge 
fractured oil reservoirs. E]-Hadidi, S.M.; 
can Inst. of Mining, Metallurgical, and Petroleum Engineers (1976). 
12p. 
rom annual meeting of Society of Petroleum Engi- 
Oat 1970. Orleans, Louisiana, United States of America (USA) (3 
is developed to analyze pressure buildup curves 
system, which present in most ‘exas carbonate reservoirs, 
further out in the formation, radial flow normally 
cally, interwell flow capacity, fracture length, 
static pressure have been determined using the late time slope from 
pressure log time curves. This solution is based on a radial flow 
model and, as a result, most of the computed reservoir parameters 


buildu 

representing 

Dallas; American Inst. i 

Engineers (1970 12p. ( (CONF- 161008 141) 


meeting of the Society of Petroleum 


3790 ERDA ENERGY RESEARCH ABSTRACTS PS 
casing strains due to permafrost thaw subsidence. These maximum : 
strains have been determined for the Prudhoe Bay Field by sensitiv- F 
ity studies with an analytical thaw-subsidence model which corre- 4 
lates with field test data. The sensitivity studies include the strain i 
micell d and appeared to reduce surfactant adsorption on th 
Tensleep reservoir in this oil field. i 
cally produced even in the presence of severe corrosion. Primary 
emphasis will be placed on mga ¢ problems caused by internal 
corrosion from hydrogen sulfide and carbon dioxide and external a 
corrosion from sulfate reducing bacteria. 
From 51. annual meeting of the Society of Petroleum Engi- 
one. Orleans, Louisiana, United States of America (USA) (3 
t 1976). 
The Bartlesville (Okla.) Energy Research Center, U.S. 
Energy Research and Development Administration, is developing 
the oil. The fracturing, injection, and production techniques and the 
production results from the field _ are described. About 14 
heavy-oil deposits are reported, and the areal extent and general 
characteristics of the reservoir in Labette County are described. 
36977 Displacement of polymers in waterflooded porous media 
and its effects on a subsequent micellar flood. Dabbous, M.K. Dallas; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 
(1976). 16p. (CONF-761008—73). 
From 51. annual meeting of the Society of Petroleum Engi- 
On 1376 Orleans, Louisiana, United States of America (USA) (3 
t 1 
Injection of polymers in advance of a micellar fluid slug has 
been considered to improve reservoir volumetric sweep in a tertiary 
mode micellar flood for improved oil recovery. An investigation was 
neers; New 
Oct 1976). 
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Oil y is ing a 
network for oil Computer Production control. This paper 
varied CPC epplicaticas, of the Netwock 

USSES 

ery. Fitch, J.P.; Minter, R.B. Dallas; American Inst. heat 
Metallurgical, and Petroleum “Ean (1976). hy (co 
761008—157). 


From 51. annual meeting of the Society of Petroleum Engi- 

ey ta Orleans, Louisiana, United States of America (USA) (3 
Cyclic steam injection has 

ery in “heavy oil” (8-16° API) 

distribution of heat across the productive intervals. A unique chemi- 


to the response of the wells’ prior cycles. Treatment costs are 

; no special well preparation is necessary. This 

will summarize work accom Over a two-year period 

Pepinning with initial field testing 1973. The test area is located in 

Midway Sunset Field, 40 miles west of Bakersfield, California. 


Eight crudes were steamflooded at different temperatures and 
pressures in a 3-dimensional model of a five-spot pattern. Oil produc- 
tion and steam sweep data are fitted with exponential curves whose 


Mantooth, M.A.; Hong, K.C. Dallas; American Inst. 

Metallurgi and Petroleum Engineers (1976). + (CO 

be Prom SI. ual meeting of the Society of Petroleum Engi- 
rom ann 


might have contributed to the productivity impairment. A 
sensitivity study of completion design 


36986 Method formations using 
diluted resins. poet eye C.M.; Salathiel, W.N. (to Exxon Pro- 
23 Jun 1973 Op. 'S Patent 3,976,140. 24 Aug 1976. Filed date 

method of idating incompetent subterranean forma- 
deneeaieniiiaee came where a liquid resin diluted with a 


36987 (AD-A—033060) Thermal regime of oil and gas wells. 
Bondarev, E.A.; Krasovitskiy, B.A. Sep 1976. a = 

Novena: Rezhim Neftianykh i Gazovykh Skvazhin (USSR), 

1974, p1-85. (CRREL-TL—544). 142p. Q 07/MF AOI. 

The book examines questions invol calculation of 
thermal regimes of ound ga flow in borehole, nd als involv 
Gun tire fields in the ge attention 

to heat 


betwosn frozen ground under 


gas deposits. ( (Author 


36988 of Seating for waterdepths to 
2,000 m. Meyer- D. (Preussag A.G. Meerestechnik, 
Erdoel-Erdgas Z.; 92: No. 11, 33-36(Dec 


study in 1973, The 
platform components are y de- 
io ond and model tested. 
36989 Ww: microemulsion drilling flvids. Ha J.B.; 
Haws, G.W.; Gogarty, W.B. (to Marathon Oil Co.). Patent 
ascemee 15 Mar 1977. Filed date 22 1975. 12p. 

An oil-external microem i 


percent to about 30 percent of a sodium petroleum sulfonate having 
an average equivalent weight within the range of about 350 to about 
diesel fuel), about 15 percent to about 90 percent of an aqueous 
medium (can contain water soluble salts), about 0.01 to about 20 


PROCESSING 
REFER ALSO TO CITATION(S) 36872, 36891, 37214, 37824, 38067 


Dehydrogenation reactor. Winter, G.R. III: Boney, W.G. 
to Universal Oil Products des US Patent 3,927,987. 23 Dec 1975. 


the process is 
and the reactants then pass into a 


interrupting normal operation of 
reactor. Pockrandt, G. (to Aktien- 
haft). US Patent 3,963,641. 15 Jun 1976. rity date 6 Dec 
973, ee Federal Republic of (F.R. Germany). 4p. 
A 


Method to heat a for 
Krumm, H.; Jockel, a. Walter, K. von; Restin, K.; Kuehn, R. (to 
haft A 


partly cooled by means of air cooling. The heated 
y led through 
an air preheater in which the combustion air by 

heat exchange. 


UM 3791 
various regimes of boring and exploitation. A methodology is given 
for calculting the confgurtion of the thawing front yh the 
well. The work is of inter2st to engineers and scientific workers who 
ima involving the development of oil and 

| 

: 3 figs.; 2 refs. 

A A group of German industrial firms has examined the feasibil- 

4 ity of exploration drilling and production of hydrocarbons from 
waterdepths up to 2,000 m. Starting from the requirements a floating 

illing unit for these waterdepths would have to meet, technical 
E process to con injection pro levelo 
| divert heat away from depleted, high permeability sands. The prod- 
uct has increased injection pressures, has altered downhole survey 

‘ profiles, and has shown substantial incremental oil when 7 
36983 Laboratory steamfloods in half of a five-spot. Huygen, 
H.H.A. Dallas; American Inst. of Mining, Metallurgical, and Petro- 
leum Engineers (1976). 16p. (CONF-761008— 158). 

From 51. annual meeting of the Society of Petroleum Engi- percent of a cosurfactant (e.g. alcohols such as primary amyl alco- 
neers; New Orleans, Louisiana, United States of America (USA) (3 hol) and about 0.1 to about 15 percent of bentonite clay. Weighting 
Oct 1976). agents, e.g. barite, and other desired additives can be added to the 

microemulsion. 24 claims. 
are corre! with as are 
steam sweep and fraction of ultimate recovery occurring at steam 
breakthrough. In several correlations, crude viscosity as a correlator 
is replaced by distillation residue as determined by a simple test. 
Implications of the correlations are discussed. 

A computerized method for calculating well productivity was a 
used to study ten gravel-packed inner liner completions in the contact condenser located within the heat exchange means. A cooled 
Louisiana Gulf Coast area. Used as a performance-diagnostic tool, stream of liquid reactor effluent is charged to the contact condenser 
the method produced estimates for certain unknown completion to effect a condensation and separation of the reactants from the 

ers from known productivity information, revealing which recycle gas within the reactor. 4 claims, | figure. 

a gravel placed in deep penetrations of 1/2 in. 

diameter or larger size perforations are necessary for maximum 

production from this type completion. 

36985 Matematicheskoe modelirovanie protsessov razrabotki nef- 

tyanykh mestorozhoenii. (Mathematical modeling of processes of de- 

veloping petroleum deposits). Maksimov, M.M.; Rybitskaya, L.P. ydrogen and carbon monoxide. The reactor is provided with a 
Moscow; Nedra (1976). 264p. burner through which the hydrocarbons to be gasified are sprayed 

Effective methods for calculating the engineering indicators under pressure, preferably through a burner lance. For interrupting 
in the development of non-homogeneous strata using numerical sane reactions and holding the reactor at a desired temperature, 
methods and computers are described in detail. the hydrocarbons are fed at a lower rate than during normal oper- 

ation together with water vapor under a higher pressure than the 
hydrocarbons. This mixture is fed through the reactor burner which 
is used for normal operation of the reactor thereby atomizing the 
hydrocarbons/water vapor mixture. During interrupted operation, 
air is supplied to the reactor, preferably into the burner chamber 
thereof. 
miscible with the first component and the overflush liquid. 1 fig. 

A method is described to heat a plant for cracking hydrocar- 
bons. The hot product gases of hydrocarbon cracking are at least 
36993 Heat transfer and pyrolysis of hydrocarbons in a reactor 
heated with a fluidized bed. Sul’zhik, N.I.; Il’chenko, A.1.; Stepanov, 

’ 


A.V.; Kuchin, G.P. (Gas Inst., Kiev). Int. Chem. Eng.; 17: No. 1, 


122-125(Jan 1977). 
Translated from Khim. Tekhnol. (Kievn); No. 6, 27-29(1975). 
Experimental study of the pyrol neh straight-run line 
and propane-butane feedstocks in tubes heated by a fl bed of 
various inert heat carriers (clay, corundum, sand). 


36994 Catalyst and process for removing sulfur and metal con- 
taminants from hydrocarbon feedstocks. Eberly, P.E. Jr. (to Exxon 
Research and Engineering Co.). US Patent 4,003,828. 18 Jan 1977. 
Filed = 23 Jul 1975. 6p. 


and metal contaminants, such as nickel, vanadium and 

iron, are moon from hydrocarbon feedstocks, by contacting the 
feedstocks at an elevated temperature and pressure in the presence of 
hydrogen and a catalyst a a hydrogenation component and 
a support material comp f phosphorus oxide and alumina. The 
eee component includes a Group VIB and/or Group 

II metal of the Periodic Table, particularly molybdenum or 
tungsten and cobalt or nickel. The presence of phosphorus oxide in 
the catalyst composition has been found to impart increased catal 
activity for demetallization of metal-contaminated hy: 
feedstocks such as heavy petroleum crudes and residua. 


36995 Hydrocarbon hydrocracking process. Meyer, 
Chevron Research Co.). US Patent 4,012,312. 15 Mar 1977. Fi 
date 22 Dec 1975. 10p. 

: (A) fe an intimate 


PRODUCTS AND BY-PRODUCTS 


36996 (AD-A—031621) Fluids, lubricants, fuels and related ma- 
terials. Part II. Final report 1 May 1974-30 Apr 1975. Klaus, E.E.; 
Tewksbury, E.J.; So, B.Y.C.; Hsu, S.M. (Pennsylvania State Univ., 
University. Park (USA). Petroleum ames Oct 1975. Con- 
tract F33615-73-C-5101, 247p. Q 11/MF A\ 

See also AD-A009 515. 

A diffusion effect at the gas liquid interface during the deter- 
mination of pressure viscosity values in a capillary instrument is 
A method to minimize the effects of gas 
diffusion is is proposed. Press ure coefficients for fluids such as mineral 
oils, ‘dumbbell’ blends of po Hoa oil fractions, and paraffinic resin- 
solvent blends are shown to be independent of pressure at pressures 
up to at least 3000 Ib per square in. 
tures. Several em) correlations involving viscosity el, 
ASTM slope, and density are presented for viscosity-pressure data. 
The Shell fou four-ball wear tester and the atomic absoprtion spectro- 
photometer have been used for the production and analysis of the 
wear debris. Temperature conditions at the contact area are varied 
by using static, slow-sliding, and high speed at the lubricated 
surfaces. The junction temperature rise has been using a 
chemical conversion corre! tion between static and runs. It 
cal reactions are shown to play an important role 
lubrication. (GRA) 


36997 (PB—253322) Gasoline and distillate shortage situation: 
1972-1976. (ICF, Inc., Washin, on D.C. (USA)). 1976. Contract 
BOA-68-01-0590. 15Ip. NTIS $6.75 
A partial listing of contents includes: ics of the ti 

gasoline and distillate supply situation;Effects of Government policy 
on fuel shortages; Outlook for line and distillate demand and 
supply; Estimating problems policymaking implications; Short 
and moderate term demand-supply estimates; Government policy 

options; Elements of an *PRRA) to solving oil supply lems; 
Specific oil policy options. ( 


36998 Thermal cracking of 

and propylene in a molten metal bath. ow L.D.; McCullough, 
G.R.; Wylie, O.L. (to Shell Development Co.). US Patent 4,012,457. 
15 Mar 1977. Filed date 6 Oct 1975. 8p. 

The pyrolysis of hydrocarbons to produce light olefins is 
accomplished in a reactor-quench system employing a common 
molten metal medium and forced circulation risers in both the 
reactor and quench zones. 7 claims, | figure. 


36999 Upgrading refinery light olefins with hydrogen contributor. 
Owen, H.; Venuto, P.B. (to Mobil Oil Corp.). US Patent 4,012,455. 
15 Filed date 31 Jul 

combination operation is method for want 
ing C.—C; olefin rich streams with selective crystalline zeolite 
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compositions in a fluidized catalyst system at relatively low pres- 
sures by reaction with hydrogen or a carbon-hydrogen 
contributor, such as methanol, to form gasoline and light fuel oil 
boiling range products. | claim, 1 figure. 


37000 Thickened hydrocarbon fuels. Cohen, L.; Connick, W.J. 
Jr. (to Secretary of the Army). US Patent 4,012,205. 15 Mar 1977. 
Filed date 5 Jan 1966. 4p. 

A new composition of matter and method of preparation is 
claimed. It consists essentially of a liquid hydrocarbon and a reaction 
product of tolylene diisocynate with a mixture of B-amino deriva- 
tives of 15—20 carbon n-alkanes and has utility as a semi-solid 

claims. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 37734 


37001 (PB—255320) Economic limits of OCS production wells. 
(Lewin and Associates, Inc., Washington, Se (USA)). Apr 1976. 
Contract FEA-CO-03-50222-00. 13p. NTIS $3.50. 

This report examines the costs of OCS (Outer Continental 
Shelf) oil production. Operating and maintenance costs and the 
economic life of offshore platforms are discussed. (GRA) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 37015 


37002 (AD-A—034180) The burn-off of waste lubricating oils in 
Coast Guard power plants. Executive summary. Sherrard, J.R.; 
Walter, R.A. eoatnee of Transportation, Cambrid, 

a Transportation Systems Center). Aug 1976. 13p. OME 


This report summarizes the results of a study to investigate 
the feasibility of utilizing waste lubricating oi!s as fuel in Coast 
Guard powerplants. Adoption of this practice by the Coast Guard 
would conserve diesel fuel, as well as minimizing environmental 
degradation and eliminating costs associated with lube oll disporal. It 
was concluded that the Coast Guard can safely use this lube oil as 
fuel if it is properly filtered and mixed at the correct ratios with the 
fuel oil. Various filtering devices were tested and the correct mix 
ratios for diesel engines, boilers, and gas turbines were determined. It 
was found that with these safeguards the practice of lube oil burn-off 
will not adversely affect engine emissions, performance, mainte- 
nance, or wear Cc Final recommendations and conclu- 
sions were made to the Coast Guard for the adoption of this 


practice. (Author) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 37017, 38369 


37003 6). Study to evaluate intensity 
native methods for neutralization of DOD aircraft fuel spills. Final 
techical report Dec 74-Jun 75. Ciccone, V.J.; Lge (Dod 
Aircraft Ground Fire Suppression and Rescue Office, Wright-Patter- 
(USA)). Feb 1976. 93p. (DOD-AGFS 76-2). 
This describes the magnitude of the fuel spill problem 
at DOD airfields in terms of fuel volume, frequency of occurrence, 
and specific site of occurrence. In addition, a list of currently 
available methods for neutralization of fuel spills was prepared, 
together with a study of the practicality, feasibility and cost =, 
tiveness of methods for collection, treatment, or neutralization of 


37004 (AD-A—026829) Evaluation of a passive 


ment. Hollinger, J.P.; Kenney, J.E. (Naval Research Lab., W: 
ton, D.C. SA)). Apr 1976. 53p. (NRL-MR—3308). NTIS $4. 
The performance testing and evaluation of various oil slick 

containment and cleanup devices, such as booms and skimmers, 

requires an accurate determination of the distribution and thickness 

of the oil being contained or recovered from the water surface. The 

by the U.S. Coast Guard, have demonstrated the remote 
tion of oil slick thickness using a multifrequency ponies 

microwave technique. The objective of the present inv: 

to develop and apply this technique to the measurement oil film 


3792 
mixture of a _ silica-alumina precipitate ; an organic- 
metal compound obtained by interaction of a transition series metal 
compound with an organic gravimetric reagent therefore; and (B) 
converting said mixture to said catalyst by at least a step of heating 
the mixture at a temperature in the range of 500° to 1800°F for a 
— in the range 1 to 48 hours, said catalyst being porous and 
ving a surface area in the range 50 to 700 m*/g. 10 claims. 
measurement 0 a tank environ- 
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—— 


37005 (AD-A—031739) Biodegradation of oil slicks on the 
(Rutgers--the State Univ., New Brunswick, N.J. (USA). 
Bioc! and Microbio! a 1 Nov 1976. Contract N00014-67- 
gradation o petroleem ydrocarbons by marine bacte- 
ria was studied with the ultimate aim of using this process in the 
cleanup of polluting oil. Hydrocarbon-u 
isolated and their sak 


measured in New Jersey coastal waters. The 


bacteria was 
factors of ol 


37006 (AD-A—032832) Tests of the Arctic Boat configuration of 
Final report. Schultz, L.A. (Arctec, Inc., Columbia, a (USA)). 
Contract te 85p. Q05/MF AOl 

as ae of full size tests of the Arctic Boat 


tendency towards drum jamming, a fi ee 


(AD-A—033580) Movement of spilled oil over the Beau- 
Welsh, J.P. (Coast Guard Research and Development Center, 
ee (USA)). Jun 1976. 90p. (CGR/DC—12/76). Q 05/ 

_ Projections of the movement of oil slicks and their i 
potenti il drilling sites. Two approaches are i ted to 


logistical capabilities. the spil end costrol plots inctades: 
biological effects, 


37011 Oil spill and oil 
1975 - 1975. Quarterly report. Melvin, P Ross, RM. 
(Celliorue Unie niv., Santa Barbara (USA). Marine Science Inst.). Jul 
1976. 312p. 14/MF AOI. 

See also report dated Jul 76, PB-257 886. 


ies of oil spill events; literature 
citations; (c) summaries of current research projects; and (d) patent 
summaries. (GRA) 


37012 Lo Agee Oil spill and oil pollution reports, May 
197 report. DeWitt, F.A. Jr; Melvin, P.; 
Ross, R.M. (Califowie Unit Santa Barbara (USA). Marine Science 
Inst.). Jul 1976. 328p. Q 15/MF AOI. 

See also report dated Jun 75, PB—243724. 

The May i975 - July 1975 Oil Spill and Oil Pollution Reports 
is the fourth quarterly compilation of oil spill events and oil pollution 
spill events; (b) summaries and bibliographic literature citations; (c) 
— 


37013 (PB—259633) Effects on commercial fishing of petroleum 


development .W. 
R.B.; Black, R.E.; Friedman, J Mallon, L.G. Oe CWHIDE 
Institution, Mass. Way An Apr 1976. 78p. (WHOI 


ies: offsl - 
effects. Estimates are made of the probable magnitude of these 
effects on commercial and recommendations are made to 
minimize undvsired consequences. The report also contains general 


the area; the commercial fishing industry; the technology of the 
industry; and the legal and regulatory framework govern- 

the industries on the continental shelf. (GRA) 


(Massachusetts Cambridge 
of Ocean Engineering). Sep 1976. 205p. (MITS-G—75-22). Q 


Thesis. Index No. 75-322-Nwg. 
The combined effects of interfacial and multiple 
fluid layer geometries upon the first order of surface 


ab 
a 


from petrochemical enterprises. Dautov, . (Kazan 
cal Inst.). Gig. Sanit.; No. 4, 102-103(27 May 1975). beter Russian). 
The Kazan’ Organic Synthesis Plant produces gas 


the surface of the sea, to map the volume, thickness and total area of 
the oil slick, and to identify the oil type. Its performance is assessed 
using experimental results from helicopter flight over the Baltic Sea 
with flying altitudes from 10 to 30 m at speeds from 10 sea miles/h 
to 30 sea miles/h. (GRA) 

37010 (PB—254925) Identification and analysis of mid-Atlantic 
onshore OCS impacts. (Middle Atlantic Governors’ Coastal Re- 
sources Council (USA)). Feb 1976. Contract FEA-CA-05-50078-00. 
284p. (RA—75-46C). NTIS $9.25. 

Prepared by Resources Planning Associates, Cambridge, 
polysactcer aromatics and highly branched iso-alkanes were identi- ps tinent 

. The abundance and distribution of hydrocarbon de a os ery, indicates required management decisions 
iti policy choices for the next decade, and recommends additional study 
needs. (GRA) 
and 
i nutrients (N, P, Fe) were found to be the most important 
limiting factors. Given favorable water temperatures, the rate of oil 
biodegradation can be increased by an order of magnitude or more 
by a oil slick in oil- 
soluble (o orm. method of application prevents nutri- 
ent loss by dilution and does not trigger algal blooms. The patented The August 1975 - October 1975 Oil Spill and Oil Pollution 
procedure is considered to be a new cost-effective way to cleanup Reports is the fifth quarter! ion of oil events and oil 
oceanic oil spills. (Author) (GRA) 
conducted in a broken fresh water ice field of moderate ice piece size 
oil recovery formance oO} i t ion in com- 
tests cond for the U.S. Coast Guard. The test results indicated 
that the oil recovery performance as measured by oil recovery rate 
and throughput efficiency is improved in the case of the Arctic Boat 
configuration with little effect on oil recovery = compari- 
son to the unmodified unit, assuming that a suitable method is 
developed for the recovery of oil contained within the throughput 
barrier region. The Arctic Boat confi: ion tested showed a t 
area. The second considers the interactions of the environmental 
processes in forecasting the potential paths of spilled oil and their 
impact location on the shoreline. (Author) 
37008 (AD-A—034140) Fate and effects of crude oil spilled on waves are ‘or appi tion to oO sp P! * 
permafrost terrain. First year progress report. Special report. Collins, technique of matched asymptotic expansion is used in conjunction 
C.; Deneke, F.; Jenkins, T-; Johnson, L.; McFadden, T. (Cold with a small amplitude assumption regarding the wave height. The 
5 Regions Research and mee Lab., Hanover, N.H. (USA)). theory of interfacial elasticity is briefly reviewed, and critical param- 
Nov 1976. 11p. (CRREL-SR—76-15).Q02/MF AO]. eters are identified. Recommendations for further study of oil-water 
The long-term effects and ultimate fate of crude oil spilled on adsorption and mixed monolayer elasticities are developed. 
permafrost-underlain tundra is the subject of this study. The project 
involves two experimental oil spills of 2000 gallons (7570 liters) each 
on 500-sqm test plots near Fairbanks, Alaska. A winter spill, dis- 
cussed in this report, took place in February 1976. Another spill will 
allows conditions prevailing during these climatic periods to be 
reaction © > Spi il to these temperature extremes. such toxic substances as phenol, acetone, glycols, and the like. The 
spill, designed so a real Pipeline leak, was wastes from the individual shops reach various plant purification 
(mechanical, and biological, and chlorination) units, which can 
handle 36 thousand m*/day. In addition to the plant control, the 
Volga waters 500 m above and below the point of discharge are 
checked by the plant laboratory and by the city sanepid station. The 
water basin of the Volga below Kazan’ has been improved by the 
Kaski, Lacaepel Univ. OF Lech- effluent purification system. Further effluent-cleansing efforts are 
nology, Otaniemi (Finland)). 1976. 18p. Q 02/MF underway. 
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37016 
vironmental impact statement Weeks Island Mine. (Federal 
D.C. (USA)). Sep 1976. 697p. 
76-8). Federal Energy Administration, 
The Federal Energy Administration (FEA) p 
tt the Strategic Petroleum Reserve, Title I, B, 
Policy and Conservation Act of 1975 (P.L. 94-163). The 
pacts of any future inte:ruptions of leum imports to the 
United States of America. The Reserve will store 150 million barrels 
of oil by December of 1978 in the Early Storage Reserve (ESR), and 
500 million barrels by 1982 under the entire program. Petroleum will 
be stored underground in conventional mines or solution-mined salt 
cavities, or aboveground in conventional tanks. The present action is 
part of the ESR and proposes to store 89 million barrels of oil in a 
conventional salt mine located at Weeks Island in Iberia Parish, 
Louisiana. The proposed storage of oil at Weeks Island Mine is to be 
implemented at an existing underground salt mine presently owned 
and operated by Morton Salt Company. Sections are included on 
the proposed action, mitigative measures and unavoidable adverse 
impacts, and alternatives to the proposed action. (JRD) 


37017 International for the prevention 


of marine oil pollution. ocean and coastal law program. Anderson, 
W.K. (Miami Univ., Fla. (USA). Sep 1975. 154p. 
this paper examines the lem of oil 


Ths paper p provides an overview of the problem as it exists prior to 
the 6 New 


yee properly, initial definitions must be provided concerning 
marine ecosystem, oil, and the interaction of these two. Next the 

explains international awareness of the problem and the gener- 
T history of international cooperation. Then the various internation- 
al agreements concerning oil ort of the marine ecosystem are 
discussed. Finally this sium egos the most recent developments 
leading up to the 1976 New ork meeting. (GRA) 


37018 (PB—260411) Impact of lead additive regulations on the 


T.G. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). May "976 
Contract EPA-68-02-1332. 12ip. Q 06/MF AO 
See also Volume I, PB—260412. 


Pollitt, T.G. (Little (Arthur D.), Inc., Cambridge, Mass. (USA). 
May 1976. Contract EPA-68-02-1332. 330p. NTIS A15. 
, report assesses the impact on petroleum toe 

industry of two EPA regulations qe to control the level 
iti t assumes essentially a 100 percent 
need for unleaded gasoline by 1985. 


37020 Impact of producing low: 

motor gasoline on the petroleum-refining industry. — L es 
summary. Finzl report. Godley, N.; Johnson, S.G.; W.A.; 

Kittrell. IR; Pollitt, T.G. (Little (Arthur D.), Inc. Cambridge, 

= (USA)). May 1976. Contract EPA-68-02-1332. 117p. Q 


"ee also Volume dated May 1976, PB 26058 

on petroleum-refining industry of possi- 

ble EPA Lape ode tions restricting the sulfur content of unleaded gaso- 

ered. Computer models representative of specific refineries in six 


ERA VOL. 2, NO. 15 
considered by development of separate models rather than 
“Thee were used to assess 


cred. Computer tative of 
regions of the U.S. were developed as the basis for 
industry. New refin- 


were used to 


RE 
: 
wate 


detail the processing options available to met the two sulfur levels 
and the assumptions regarding sulfur distribution in refinery process 
streams. 


r. (Ni 
(USA. Jul 1976. $25.00. 
£/PS—75/510, and NTIS/PS—74/088. See 
also NTIS/PS—76/0592. 2 
searc’ hated environmental aspects are investigated. (This 
updated bibliography contains 97 abstracts, 16 of which are new 
curios 00 the previows edition) (GRA) 
37023 (NTIS/PS—76/0592) Supertankers and (cita- 
76. 


Habercom, G.E. (National Technical Information Service, 
Va. Jul 1976. NTIS $25.00. 


PROPERTIES 

REFER ALSO TO CITATION(S) 37890 

evaluation of its resistivity, were determined. An electrical method, 
Thomson's Bridge circuit was used to measure the resistivity 


of coke in granular or grain form. Apparatus enabling the 
samples to be tested under a gage pressure up to 200 at. 
The petroleum in i 


© 


8 


manufacture low-sulfur unleaded gasoline. Sensitivity analyses exam- 
ined the effect of variations in key assumptions on the results of the ; 
study, such as the type of imported crude oil available for future 
domestic refinin steer ual fuel oil 
manufactured in the U.S. sensitivity studies examined in more 
detail the processing options available to meet the two sulfur levels 
and the assumptions regarding sulfur distribution in refinery process 
streams. 
37021 (PB—260588) Impact of producing low-sulfur, unleaded 
motor gasoline on the petroleum refining industry. Volume II. Detailed 
study results. Final report. Godley, N.; Johnson, S.G.; Johnson, 
W.A.; Kittrell, J.R.; Pollitt, T.G. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). May 1976. Contract EPA-68-02-1332. 334p. Q 
15/MF A011. 
i assesses the impact on .S. petroleum refini 
industry of EPA reg tions restricting | 
| ution marine environment | | 
37022 (NTIS/PS—76/0591) Supertankers and superports (cita- 
etroleum refining industry. Volume I. Project summary. Final repo 
The report assesses the impact on the U.S. petroleum-refining 
industry of two EPA regulations promulgated to control the level of 
lead additives in motor gasoline. The first of these — 
requires the availability of low-octane, unleaded gasoline for vehi- 
cles equipped with lead-sensitive catalytic converters. For health 
reasons, the second regulation requires a gradual phase-down of the 
lead content of the total gasoline pool (including higher-octane 
— to satisfy the remaining higher-compression-ratio = es). 
essentially a 100 percent need for ied 
gasoli . Computer models representative of specific refin- - 
eries in six geographical regions of the U.S. were developed as the Construction and operation of supertankers and requirements 
basis for determining the impact on the existing refining industry. for port facilities are reviewed in these reports gathered from 
These models were utilized to assess investment and energy require- 
ments to meet each lead regulation. (Contains 75 harbo Y GRA) amon; tures investigated 
37019 (PB—260412) Impact of lead additive regulations on the 
petroleum refining industry. Volume II. Detailed study results. Final 
temperatures ranging from 1,100 deg to 2,700 deg for 1-5 hours. The 
test current of 10 A was passed through the samples at room 
temperature. A simultaneous increase in the coke heat treatment time 
and treatment temperature resulted in a decrease in resistivity. Coke 
heat treated at 1,100-1,300 deg showed a sharp decrease in resistiv- 
in c in coke affecting its ical properties -- these 
y construction Curing Period Under Analysis (19/9-198 changes are similar to those in other kinds of coke. Indications show 
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petroleum coke has strong tendencies toward enced by both engine design and fuel The processes that 
The coke are similar to — 2 the ignition of diffusion were investigated, 


changes in electrical of 
those in other types of coke. (Author) (GRA) 


was determined by comparing the saturation tempera- 

ture of the stratum oils with the initial tem of the strata. 
Visual observation of the appearance of crystals was carried 
out by means of a microscope. An analysis of the data showed that 


liquid petroleum products. Widerstaahl, N.E.G. 

a FRG) Patent 2,556,877/A/. 24 Jun 1976. 9p. (In German). 
The invention is concerned with the way of a 

in storage spaces or tanks of boring 

The Pp is suspended by means of a rope or 


can be operated by a float on the liquid surface in that manner that 
its 1 it is following the changes of the liquid level and the larger 
part of the pump aggregate is above the of the 
agrre: is connected 


COMBUSTION 
REFER ALSO TO CITATION(S) 37330, 37334, 38104 


37027 (AD-A—032743) Oxidation kinetics of hydrocarbon fuels. 
Annual report, 1 Jul 1975—90 Jun 1976. Glassman, I.; Dryer, F.L. 
Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
). Sep 1976. 45p. (AMS— 1309). Q 03/MF AOI. 
report discusses i 


fast; USSR). Son Power Eng 

(Engl. Transl.); 5: No. 12, 
from Elektr. Stn.; 5: No. 12, 17-19(Dec 1976). 
The resis of oll gasification tests made on an experiment 

test stand a structurally 

output of 1000 kg/hr for the gasified oll are given. The positive 
experience with gasification of oils on an air blower that a 
chamber of this design provided rather complete 


gasification chamber permits the use of the usual 
tion in the organization 


37029 Lalla gg Ignition behavior of aviation fuels and 
(Eeropran Space Agen: . thesis, Munich Technical Univ. Koerber, F. 

ito vi von 
aaa U. ohlenwasserstoffen Einheitlicher Zusammenset- 
zung’, Dfvir, Report Dir-FB-75-67, Oct. 1975. Misc- 
i Available from Dfvir, Cologne Dm 26.30. 


German Report A 
66p. Q 04/MF AOl. 


The religh engines 


i perties. 

tests of the ignition beha havior of aviation fuels and hydrocarbons of 
in a simplified model combustion cham- 
art air inlet conditions were 200 to 800 mbar and 
300 to K. The maximum air inlet velocity at which each facl 
of holder was used as a measure ofthe ignitablty of the 
fuel. The correlation between the physical and chemical 

and the ignitability of the fuels is discussed. (Author) (GRA) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 36953, 36954, 36956 


. Dallas; American Inst. of 
Petroleum Engineers (1976). 8p. (CONF- 


From 51. annual meeting of the Society of Petroleum Engi- 


propagati 
of bony = badly stress and (c) Effect of hydrostatic pressure 
into overlying or underlying bar- 
ysis shows the importance of the elastic 
containment. 
37031 Effect of diluting the argon and helium concentrations of 


Gas, Moscow). Dokl. Akad. Nauk SSSR; 227: No. 3, 692-695(21 Mar 
1976). (In Russian). 
Thousands of samples were analyzed for helium and 
argon. The contents of dissolved rare gases in stratum water are 
ited in absolute units (ml of gas per liter of stratum water). 

ith increasing gas saturation of the stratum water it is noted that 
there is a decrease in relative concentration of Ar. Thus a determina- 


presented to make the determination of 
water easier. The Ar solubility is 0.4 to 0.7 ml/] for most stratum 
water, while He solubilities are 0.1 to 1.0 ml/l. Low volume percent 
concentrations of He and Ar indicate active gas formation processes 
in stratum water. 6 refs., 2 figs. (SJR) 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 36907, 36953, 36955, 36957, 
36986, 36987, 38067 
37032 bd modified isochronal tests to predict the stabi- 
lized deliverability of gas wells without using stabilized flow data. 
Brar, G.S.; Aziz, K. Dallas, American Inst. a ae Metallurgical, 
and Petroleum Engineers (1976). 12p. (CONF-761008—98). 

From 51. annual meeting o the Society of Petroleum Engi- 
oni. Louisiana, United States of America (USA) (3 


Two new methods for predicting the stabilized deliverability 
of gas wells using the isochronal data from modified isochronal tests - 
are presented. Well test data from eight gas reservoirs in Alberta are 
one of the methods—the recom- 


may be referred 
to obtain reasonable 
, skin ted s, and inertial- 


Optimal scheduling of 
fields. Murray, J.E.; Edgar, T.F. merican Inst. of Mining, 
Metall and Petroleum Sapnis (1976). 12p. (CO 


761008—56). 
From 51. annual meeting of the Society of Petroleum Engi- 


37025 _ Existence of deposits of liquid hydrocarbons saturated with 
} a solid phase. Krylov, A.P.; Vakhitov, G.G.; Trebin, G.F.; Kapyrin, 
Yu.V.; Rozenberg, M.D.; Savinikhina, A.V. Dokl. Akad. Nauk 
SSSR; 225: No. 3, 648-650(21 Nov 1975). (In Russian). 
A study was made of the precipitation conditions of a number 
of USSR oils on changing the temperature, pressure and gas content. 
The temperature of saturation of stratum oil with paraffin is given as 
a function of the paraffin content in the oil. The degree of saturation 
STORAGE 
37030 Containment of massive hydraulic fractures. Simonson, 
37026 Device on cisterns or storage volumes, especially under- E.R.; Abou-Sayed, A.S.; Po 
ground spaces in rock formations or tanks in boring platforms, for Mining, Metallurgical, and 
€ On an electric-driven hoisting member which, for 1 (a) Effect of different material properties for the pay zone and the 
storage space and which is floating on the liquid forming several 
loops. A cable serving for power supply of the pump motor is 
fastened to the upper surface of the tube in such a way that its _ 
Stratum water ai is relatioc th processes of gas generatio 
Kortsenshtein, V.N. (All-Union Scientific-Research Inst. of Natural 
ISSOLV! In Stratum water gives an esumate tne gas 
saturation of the stratum water. Graphs for various regions are 
temperature oxidation kinetics of hydrocarbon fuels through experi- 
mental studies in a turbulent flow reactor. The report details current 
results particularly on ethane oxidation. Also discussed are results of 
an exploratory study of low pressure metal/oxidizer flame systems as 
a source of chemical laser action. (Author) 
37028 Gasification of sulfur oils under ; station conditions. 
part of the furnace-burner equipment with preliminary gasification of ee 
the oil, but also as an autonomous gas producing member of power mended method—is found to work well for most cases. With the 
generation systems with in-cycle gasification. proposed techniques, which 
ronal Test (SIT) Analyses, 
values of permeability-thic 
turbulent flow factor, D. 
nt 
flu- 
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An algorithm has been developed for optimizing the selection 
of well locations and the sequential optimization of flow sched 
in a known gas reservoir as constrained by allowable well-h 
compressor duty. Two types of problems have been considered in 
this research; (a “Schedules: of total field production subject to the 
constraint that only a limited number of wells can be drilled (less 
than or rongh to the total number of well sites). (6) Minimum — 


37034 Iterative sequence 


porating 
sik, J.L. Dallas; American Inst. of Mining, Metallurgical, and Petro- 
leum Engineers (1976). 

From 51. annual meeting of 
ay ed Orleans, Louisiana, United States of America (USA) (3 

Phase equilibria equations which i the Redlich- 
Kwong equation of state are nonlinear and therefore must be solved 
by an iterative method. The method of successive substitutions is 
commonly employed. This method, however, almost always di- 
verges for bubble point, dew point, and a calculations in the 
vicinity of the critical. Iterative methods which converge for these 
calculations are presented in this paper. The iterative methods are 
entitled “minimum variable Newton-Raphson”’ (MVNR) methods, 
since they attempt to minimize the number of variables for which 
simultaneous iteration is required, and they use the Newton-Raphson 
method for the correction step. Procedures are given for obtaining 
a values for the first iteration. Several example problems are 


37035 Design of floating process units. Wilckens, H. (Thyssen 
Nordseewerke G.m.b.H., Emden (Germany, F.R.)). Oel; 14: No. 12, 
ean 1976). (In German). 


2 figs. 
The following wey tag he a quick look into the problematics 
of floating process plants. loating PSB extraction plant is 
dealt with here, altho indies of systems 
for complete usage of associated offshore The features of the 
PSB (Production and Storage Barge) are briefly given. The essential 
design criteria regarding the ship safety, the anchoring system and 
operational conditions are then dealt with in order to subsequently 
discuss the problem of seaway loads more closely. The results of the 
investigations give a picture of the limits of the concept, but also of 
the advantages as compared to comparable systems. 


37036 Ultra deep production techniques. Graf, H.G. (Gewerks- 
chaften Brigitta und Elwerath, Betriebs: esellschaft m.b.H., 
197 F.R.)). Erdoel-Erdgas Z.; 92: No. 11, 38- 


The suthor deals with the difficulties (of a physical, chemical 
and technical nature) arising with natural gas from depths of 
up to 7,000 m. The temperature of 200°-300°C to be expected in this 
depth causes the water content in the gas to micrease considerably. 
In connection with the high water content, CO2 and H2S contained 
in the natural gas lead to serious corrosion problems under the given 
conditions of temperature and pressure. The problems and the plan- 
ning of borehole piping are discussed. An equation for ——e 

winch drop in the pipeline is given. For a pipe cross-section 
inch the flow presure is presented in dependence f f the lifting 
The parameter is the output. 


PRODUCTS AND BY-PRODUCTS 


37037 Process and apparatus for liquefying natural gas. Kniel, L. 
wo US Patent 4,012,212. 15 Mar 1977. Filed date 7 Jul 


is disclosed a novel process and apparatus for liquefy- 
ing a hydrocarbon gas under a pressure greater than the critical 
pressure thereof wherein the gas is first expanded to below the 
critical pressure thereof to mit the facile separation of Cy and 


heavier hydrocarbons with the ligh pa Smaps being re-pressur- 

ized to above the critical cutee aneae by such ex ing gas 

prior to the further cooling of such re-compressed lighter compo- 

nents for eventual liquefaction. 13 claims, 1 figure. 

HEALTH AND SAFETY 

37038 Natural gas production from 

aquifers. Isokrari, OF | Dallas; American Inst. of Mining, Metallurgi- 

cal, and Petroleum Engineers (1976). 16p. (CONF- 761 17). 
From 51. annual meeting of the Society of Petroleum 

neers; New Orleans, United of America (USA) (3 


upon the natural gas content. In Type 1, the reservoir water is 
undersaturated with natural gas. However, it could still contain 
more than 40 standard cubic feet of natural gas per reservoir barrel 


pressure variations with natural gas and water production were 
pas It was found that substantial amounts of natural gas can 
produced over a long period of time. Finally the model was used 
for simulating the reported production history of Anderson ‘L’, a 
geopressured gas reservoir in south Texas. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 37010 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


37039 (UCID— 17369) Stimulation of the tight western gas reser- 
voirs. Hanson, M.E. (California Univ., Livermore (USA). Lawrence 
ee Lab.). Jan 1977. Contract W-7405-ENG-48. 14p. Dep. 

Hydraulic fracturing and high-explosive stimulation are the 

oi in the United States. Since the late 1940s, 
hydraulic uring has become the peony rimary well-completion and 
cleanup method used in this country. use of high explosives to 
increase production has declined, but still remains a viable method 
for reservoirs in which permeability is primarily fracture controlled. 
In these cases, the effective diameter of the explosive cavity has to 
be of the order of the primary fracture . Nuclear explosives 
have also been tried in tight western reservoirs but with varying 
results. Priorities for future work are given. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 37022, 37023 


37040 Iterative solution for the problem. 
Crafton, J.W.; Dyal, V.H. Dallas; American Inst. of Metal- 
lurgical, and Petroleum Engineers (1976). 16p. ‘CONF. 761 55). 
From 51. annual meeting of the Society of Petroleum Engi- 
To make steady-state gas pipeline network analysis a useful 
design and planning tool, it is essential that the numerical solution 
procedure meet two important criteria: (1) Assurance of rapid solu- 
tion convergence, and uniqueness, thus economical solution = 
and (2) Flexibility in handling a wide variety of piping, loop, and 
compressor configurations encountered in gathering and transmis- 
sion networks. If these criteria are satisfied, a simulator useful for 
supply and demand optimization, allocation or proration evaluation, 
and compressor optimization is achievable. The steady-state methods 
presented in the existing literature fall in two classes, either direct- 
explicit replacement schemes or Newton-Raphson iterative methods. 
The scheme described in this paper is an iterative procedure which 
employs the connected nature of a network to achieve efficient 


computer sto: and rapid solution for the pressures and volumes in 
systems and unconstrained or ' is 


developed. The results of this 
compressors. 


37041 Truboprovodnyi transport gaza. (Pipeline transport of gas). 
Bobrovskii, S.A.; Shcherbakov, S.G.; Yakovlev, E.1.; Garlyauskas, 
A.L; Grachev, Moscow; Izdatel’stvo Nauka (1976). 


aspects of the calculation of various regimes of 
gas systems, methods of the growth of the 
system, t of a gas ly system, and the effects of 


& OF 


FEES 2 © 


A unique form of geothermal energy exists in geopressured 
aquifers wateriaing the United States Gulf ¢ Coast. Water from such i 
geopressured aquifers often contains natural gas. This gg “A deals 4 
‘ with the production of natural gas from such reservoirs. We have a 
classified reservoirs into three based 
d -S pct =e Sé an wai T. n ype e reservoir wa 1s y sai 
model. natural gas and the reservoir may contain a small gas cap. Type 3 is a 
geopressured Bs reservoir. The water is nearly immobile in the i 
for um calculations incor- reservoir but the adjacent and underlying shales contain water with i 
gas in solution, that may move into the reservoir. This paper presents ‘ 
computer studies of the production of multiphase fluids se gas, i 
gas in solution and water) from geothermal geopressured reservoirs. 
The two phase, two dimensional simulator was developed for simu- ; 
lating reservoir production behavior of both nonisothermal and 
isothermal deformable reservoirs, and can be used for areal or cross- 
sectional studies. For 1 and 2 reservoirs, reservoir 
t 


i Problems 
the dev: t of and 


Project of the West-Austria gas line. Schwarz, G. Erdoel- 
2: 92: No. 11, 19-23(Dec 1976). 


The West-Austria line, at present in the planning stage, is 
to convey natural gas, p  « of eastern origin, towards the west 
from 1 January 1980 significant 
will be 32 h and 250 

inc its appro: y A 
throughput of about 4x10°m*n/a is planned for the first stage of 
construction. This report will attempt to 
project and of the i 

connection, a computer programme 
ir tne gas lines and a theoretical study of the looping of 


.H.; i R.A 
American of Mi Metallurgical, and Petroleum Engineers 
(1976). 8p. 
From 5 1. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1970) of sour natural predict. 
Equilibrium water contents gases are ict- 
ve modification of the Redlich-K wong 
cing the Sowve of he Reich Kwong ex- 
perimental data and with 180 field observations which were collect- 
Computer generated curves are provided to enable field calculation 
a curves are provided to enable field calculation 

conditions than is possible with other methods. 


COMBUSTION 
REFER ALSO TO CITATION(S) 37027, 37339 


SITE GEOLOGY 
37044 Formation types of hydrocarbon shales of the Precambrian 
eras. Sozinov, 


divided into four formation types: (1) terrigenic- 
cla siliceous-hydrocarbon; (3) carbonate 


SITE HYDROLOGY 


Only) $4.50. 

_ In early 1976 a literature review of low was 
carried out so that the potential for this fog in the vicinity of the 
Syncrude synthetic crude oil complex could assessed. Moreover, 


OIL SHALES AND TAR SANDS 3797 


which occur. However, the concentration and types of nuclei 
present in the vicinity of the Syncrude plant have yet to 
rm oy Fogs are often accompanied by increased pollution 
i areas because of the light winds and 

tmospheric conditions which accompany the fog. The depth 
of the layer through which the pollutants are mixed is shallow, only 
10 to 100 meters, when low temperature fog occurs. Mixing of the 
elevated plant plumes with fog is unlikely to occur, because under 
the very stable atmospheric conditions with fog, the 
plumes diffuse slowly and remain above the fog layer. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 36907 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 36857 
IN SITU METHODS, TRUE AND MODIFIED 


Nase I f Mining, Metallurgical, and Petroleum Engineers 
nst. 
(1976). 8p. (CONF. 7610083) 


The operability of in-situ oil-shale retorting has been estab- 
lished by retorting beds of crushed shale under lithostatic loads 


retorting experiments in which the permeability of the a 
bed was determined for partic’ 


is for the correlation 


= and Scisson, Inc. 
1073. Q i5/MF AOl. 
See also Volume II, PB—260548. 


conceptual ‘gro i 
lization, and in situ retorting of deep oil shale deposits. Study efforts 
were first directed towards evaluation of the aretod> ( geology, 
minerals, rock mechanics, in situ reto’ 


associated mining, 
ventilation, rubblization, safety, and environmental impact factors. 


this analysis, two systems were selected for further study. Volume 1 

describes the investigation and results. 

37048 Combustion front propagation through fractured 

— M.C.; Ness, R. Dallas; American Inst. of Mining, Metallur- 

gical, and Petroleum Engines ( 8p. 761008—66). 
From 51. annual meeting of the Society of Petroleum Engi- 


ed shale where kerogen is decomposed and ate an 
are swept to a production well. A major ty in 
is characterization and control of the combustion front. An experi- 
oil shale is ignited at the top of 
tube and the reaction 
air injection above the ignition plane. The structure of 
front propagation rates are studied as a 
function of oil-shale particle size and air delivery rates. Tem: 
coated thermocouple probes and oil yield determined for 


run. Combustion front advance was found to reach steady state very 


: emer; or accidental regimes are examined. Methods of analyz- 
4 
3 
PROPERTIES 
37043 Estimation of the water content of sour natural gases. 37046 Prediction of the permeab of a fragmented oil shale 
“Cw Cans _OuiIsiana U (ae laLcs 1Ci U 
___ the column loads to be encountered in practical oper- 
ations. The resulting compaction and reduction in permeability were 
correlated to predict the final permeability behavior of an actual 
fragmented in-situ bed with particles averaging 6 in. in diameter. 
900 psi and heating rate from 5 to 100°F per hour. A correlation was 
developed that predicts the permeability using the lithostatic pres- 
sure, shale richness, and particle size for a shale heating rate of 10°F 
per, " ozeny equation was used as the theoretical 
and the measured permeabilities could be 
i) e error of 21 percent. 
AND AR SAND 37047 (PB—260547) Technical and economic study of the modi- 
OIL SHALES T S S fied in situ process for oil shale. Volume I. Investigation and results. 
Final 1976. Ash, J.L.; Stone, R.B.; Craig, W.E.; Engler, M.R. 
SITE GEOLOGY AND HYDROLOGY 
Coma ame were synthesized and then evaluated against 
these factors from both a technical and limited economic viewpoint. 
The results of these evaluati then analyzed and, based o: 
Type 4 deposits occur in layers hundreds of meters deep, while types oe Tn a 
1, 2 and 3 occur in thicknesses up to tens of meters deep. Types 1, 2 
and 3 are platform formations, while type 4 occur in formations of a 
geosynclinal type. Examples of the various formations are given, and 
om and properties of the oil shale formations are listed. 15. refs. 
37045 (NP—21651) Study of potential ice fog and low tempera- 
ture water fog occurrence at Mildred Lake, Alberta. Environmental requires Iracturing Ol shale underground (oO establish permeability 
Research Monograph 1976-4. Murray, W.A.; Kurtz, J. (Syncrude and passing air through the fractured shale to support a combustion 
Canada Ltd., Edmonton, Alberta). 1976. 69p. Dep. NTIS (US Sales front. The heated products from the flame front contact the untreat- 
made in early March 1976 to determine the local controls on fog at 
ed to increase due to the water vapor emitted by plant 
operations. However, ev ion from the large tailings pond is not 
expected to make a aida soutien, because during winter 
es one be frozen over except where the hot tailings enter. 
A dust and smoke particles will alter the temperatures at 


between steady flame 
particle size and 

reaction temperature is about 2100°F 
le size and air flux. In contrast to 

it was quite narrow substan- 


very large, some 50 to 100 billion barrels in place, on a Fischer 

processes in w porosity are 

dissolution of these soluble salts. These processes consist of two steps 
which may be conducted (1) leaching 
of soluble salts, and (2) conversion of ki . Although steam 
pyrolysis 5 is emphasized as a possible means of conversion, combus- 
tion and hot gases are suggested as alternatives. These processes 
differ in two aspects from recovery processes used in oil reservoirs: 
oF the permeable system roti A by leaching is confined by 

tially impermeable boundaries, and (2) the hydrocarbon 
gen) present is in the solid form and must be converted to a liquid or 
gas before it can be produced. A field test of a steam conversion 
seg Be oo by Shell Oil Company in 1970-72 in the 
This test generated a sizable 

volume in Pee al confinement was maintained, and 

was converted. The conduct of the test and some of the problems 
that developed, such as productivity impairment and corrosion of 
tubulars, are discussed in this paper. 


; American Inst. of 
leum Engineers (1976). 16p. 
From 51. annual meeting of the Society of Petroleum Engi- 
An experimental investigation of oil shale retorting is 
ed. The a tus and operating conditions presented were 
i ly to simulate the in-situ vertical fractured bed 
process. The dependent retorting variables (oil yield, retorting rate, 
and bed weight loss) were investigated in terms of six process 
variables (gas content). Multiple linear regression analysis was used 
to determine the significance and rank of each variable. In addition, 
extensive temperature profile measurements were recorded and are 
ted from sev of the more recent tests. Temperature pro- 
are illustrated graphically in two forms; as two-dimensional 
time/temperature profiles and as three-dimensional thermo-response 
surfaces. A mathematical formulation of the experimental retort is 
presented and modeling results are discussed. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 37068 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 36857, 37045 


37051 (NP—21646) Predictive study of the dispersion of emis- 
sions from the Syncrude Mildred Lake Plant. Environmental Research 
Monograph 1976-1. Murray, W.; Kurtz, J. (Syncrude Canada 
Edmonton, Alberta). 1976. 145p. Dep. NTIS (US Sales Only) 

This predictive study is based on the results of the 
of data collection 


ERA VOL. 2, NO. 15 


February, 1975 at the Syncrude Canada lease (Lease C-17). Intensive 


ity study. 1976-2. Douglas, 
.W.; A.C. , Edmonton, Alberta). 


network, containing 56 permanent pos, wi will mete 
region eys should be conducted annually, 


37053 often Preliminary baseline 
bearing and ungulate mammals using 
Research Mi 


Lease No. 17 during the period between October 15, 1975, and April 
30, 1976. The relative abundance and spatial distribution of moose, 
deer, and 13 species of furbearers were investigated by systematic 
aerial surveys and winter track counts along 215 km of established 
transect lines. The relationships between the distribution of animals 


or densities of animals per unit area. The relatively large scale trends 
in spatial distribution w were evaluated 


analysis and were presented as 
tion maps. These baseline data, when compared to data for sube 


luation of the impact of the — 
abundance of ungulates and furbearers in the vicinity of the develop- 


ment. 


37054 (NP—21653) Inventory studies of birds on and near 

Crown Lease Number 17, 

Research Monograph 1975-4, Ley: P.L.; Birdsall, D.A.; Richard- 

son, W.J. (Syncrude Canada L' Bedmonton, Alberta). 1975. 187p. 
Sales Only) $7.50. 


and the habitats that birds occupied were recorded during all sur- 
i igration watches were conducted near the Athabasca 
period from August 26 to November 15. Casual 

ing surveys or watches) were 


3798 ERDA ENERGY RESEARCH ABSTRACTS a 3 
rapidly and a linear relatio 5 
front propagation rate and { 
flame pro ion rate. The 
and is Slightly dependent on variables which control dis . The data were analyzed with ; 
sand-pack studies, the flame heights, ; 
tial preheating of downstream shale. i 
37049 Soluble salt processes for in-situ recovery of hydrocarbons 
from oil shale. Prats, M.; Closmann, P.J.; Ireson, A.T.; Drinkard, G. 
Dallas; American Inst. of Er Metallurgical, and Petroleum 
Engineers (1976). 20p. (CONF-761008—21). 
From 51. annual meeting of the Society of Petroleum Engi- A study was undertaken in 1975 to determine the scientific, 
neers; New Orleans, Louisiana, United States of America (USA) (3 technical and economic feasibility of establishing air pollution effect 
Oct 1976). gradients using lichenological methods on a radially arranged pat- 
In the central portion of the Piceance Creek in Colorado, tern of observation sites. The data acquired from 12 lichen sample 
certain soluble salts occur in intimate association with the oil shale. 
The shale oil resource in this area of the Piceance Creek Basin is 
at luring the years plant's operation. 
Complete resurveys will only be required if a partial resurvey 
indicates adverse changes are occurring. 
investigations of fur- 
jo. 17. Environmental 
crude Canada Ltd., 
Edmonton, Alberta). 1976. 200p. Dep. NTIS (US Sales Only) $7.50. 
A monitoring study of ungulates and furbearing mammals 
was initiated for Syncrude Canada Ltd. in the vicinity of Syncrude 
and near the Syncrude Canada Ltd. Lease No. 17 in the Athabasca 
oil sands was conducted during the period of July 8 to November 15, 
1974. Regular ground surveys were conducted of 30 water bodies on 
and near the lease, including lakes, ponds, the Athabasca River, 
roadside borrow pits, and shallow marshes created by clearing and 
water diversion on the Syncrude construction site. Detailed mee 
tions of the habitat characteristics of the water bodies were 
recorded in an annotated list. The habitat preferences of the common 
species, or groups of closely related species, were examined quantita- 
tively by means of Stepwise Multiple Discriminant Analysis 
(SMDA) and Stepwise Multiple Regression Analysis (SMRA). Some 
ecological problems that could result from the Syncrude develop- 
ment are discussed. 
influence the dispersion of atmospheric emissions in and through the 4 RESERVES 
air over the Athabasca Tar Sands region executed by MEP under 
contract to Shell Canada Ltd., Syncrude Canada Ltd., Home Oil 37055 (GJBX—12(77)) Hydrogeochemical and stream sediment 
Company Ltd., and Petrofina Canada Ltd. The initial objectives of reconnaissance of the National Uranium Resource Evaluation Pro- 
that study were: to obtain a representative sample of wind and gram. Progress report, July—September 1976. Morris, W.A. (Los 
temperature data for the Tar Sands region for a period of one year, Alamos Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405- 
to determine the frequency of occurrence of various atmospheric ENG-36. 26p. (LA—6644-PR). Dep. NTIS $4.00. 
dispersion phenomena insofar as these can be inferred from tempera- Water and/or sediment samples have been collected from 
ture and wind data, and to predict the air quality which would have some 47,000 sample locations covering about 504,000 km? which 
been associated with the observed dispersion conditions if particular represents 19% of the area assigned to the LASL for the HSSR 
sources of emission of effluents into the atmosphere had been present program. Slightly over half of this sampling work was done this 
in the area. Routine daily soundings of the atmosphere began late quarter and included the first commercial, helicopter-borne sampling 
September, 1974 at the Shell Canada lease (Lease C-13), and in contract in Alaska where 4468 locations were sampled over an area 


The Grand Junction, Colorado office of the United States 

sediment samples by delayed-neutron coun’ i ducting the National Uranium Resource Evaluation Program to 
this quarter been directed toward ing all i evaluate the uranium resources in the United States and Alaska. The 
i i i favorable areas for 


the resources, and to improve 
med Nuclear Division ofthe Union Carbide 
been assigned responsi of conducting a 
Sodbcaanmatoss and stream sediment survey of the mid-continen- 
tal states in the United States. This survey covers approximately 
Michigan, Indiana, Illinois, 
sandstones, Precambrian 


stream water, groundwater, algae, and vegetation are anal 

uranium and some 20 additional elements. Data resulting ths 
program is released to private industry by ERDA as it becomes 
available. Analysis of results from a typical three-part survey are 


of uranium exploration in Egypt; case for exploration 
arid conditions. El-Shazly, E.M.; W.M.; El- 
Ghawaby, M.A.; El-Kassas, LA; El-Rakaib M. (International 
Atomic Vienna 1977. 8p. (CONF- 


ir daughter products in the oxidation zone is greatly influ- 
y this particular environment. seeped iques em- 
include the use of airborne, 


ph i 
ifferent parts of the world where 


37062 (IAEA-CN—36/60) Uranium 
techniques. Bowie, S.H.U. (International Atomic 
Viei.wa (Austria)). 1977. 13p. (CONF-770505—39). V 
From rom International conference on nuclear power and its fuel 
rom Colloquium the cycles; Salzburg, Austria (2 May 1977). 
Brest, France (7 Now 1975). Ground, carborne and airborne surveys for uranium com- 
The uranium contents of basalts from the rift valley in the menced with GM-counters and developed to total-count scintillation 
between 75 ppb and 450 ppb. counters which have subsequently been replaced to some extent by 
ce rom thea ofthe median gamma spectrometers. Stabilization of the last mentioned is impor- 
years. They increase with distance tant and has only been achieved recently. Hydrogeochemistry has 
the been revitalized by the introduction of neutron activation anal 
and near-surface uranium deposits. Soil, stream sediment and lake 


ly buried uranium ore bodies is by measuring 
retained in soil or sub-soil; also that dissolved in stream or lake 
—. elium, particularly ‘He, which is also a decay product of 


of the 
These are *"°Pb, and It is concluded that there is ample 
evidence to that the more widespread application of known 
exploration with new techniques that can already 
be envisaged, will in important new discoveries of uranium 


, D.R. (in i Atomic Energy 
tria)). 1977. 71. 6. (CONF-770505—43). V 02/MF AOl. 
ternational conference on nuclear power and its fuel 
cycles Salzburg, Austin May 


already proven to be the repository of high grade uranium deposits 


q AUG. 15, 1977 FISSION FUELS 3799 
37056 Uranium in Bavaria. Gudden, H. Bergbau; 27: No. 9, 361- 
1976). (In German). 
figs.; 3 tabs.; with refs. 
and of the prospection work carried out there until now. There are 
some deposits of considerable size in Bavaria, but mining would not 
—— with the methods in wie. ‘The 
‘ound so far are not sufficient to meet the present annual demand phorites is being assessed utliizing a three- rogram consisting of 
the nuclear Dllot Sarvays in each geological province aad twe phases of 
further prospecting activities, but it clearly shows the FRG's depen- naissance sampling of drainage basins. Samples of stream sedimeni 
dence on uranium imports. 
37057 Geochemical study of the magmatic rocks from the 
FAMOUS area and the islands of Azores. Joron, J.L.; Treuil, Michel 
(Laboratoire d’Analyse par Activation Pierre Sue, Centre d'Etudes ven 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)); Allegre, C.J. “ 
(Paris-6 Univ., 75 (France). Inst. de Physique du Globe); Bougault, 
Henri. Bull. Soc. Geol. Fr.; 18: No. 4, 811-818(1976). (In French). 
From Colloquium on the formation of the oceanic lithos- 
phere; Brest, France (27 Nov 1975). ’ 
Trace elements have been determined in samples of the mid- 
atlantic ridge which were taken during FAMOUS and MIDLANTE 
missions the CNEXO and in samples of the volcanic islands of Prom internauonal con nce On nucical pOWer and its fuel 
Azores taken for the INAG programme studies. A quantitative cycles; Salzburg, Austria (2 May 1977). 
interpretation of the results is made, using py ele- Exploration for radioactive mineralizations and mineral accu- 
ments properties (Th, U, Zr, Hf, Nb, Ta, rare earths). The following mulations in Egypt during the last five years involved the applica- 
points are discussed: different differentiated volcanic rock series are tion of new techniques and their adaptation to the prevailing semi- 
Sa Azores and on the mid-atlantic ridge, showing impor- arid to arid environment. The mobilization of uranium and thorium, 
tant | crystallization process with different proportions of and 
olivines, plagioclases, \ gpennenee, magnetites phases; the different enced 
series correspond to loyed 
drawn for the mid-atlantic ridge samples allow us to the been formula‘ be lied 
mantle composition wich is characterized by a flat chondritic rare in the arid regi conditions 
earths distribution curve in Masuda-Coryell-Winchester plot. are comparab 
from 
Ni 
Bull. 
pa 
Atlan’ 
The fi 
6x10° 
hon has deen Ower to the west than to the east. Mis indicate: eqimen halyses ve poten in folio up sur- 
a migration of the active spreading center to the west by at least 1 veys. One of the most encouraging methods of detecting relatively 
center of actual magmatic activity. y decrease with distance 
from the valley axis to 0.7 cm/year at about 2 km in the west 
respectively 1.5 cm/year at about 4 km in the east. 
mauon On Ore DOGICS DU On O 
EXPLORATION possible technique for use in the detection of buried ore bodies is that 
of measuring the any heat in favorable 
circumstatnces, associated with signi t uranium occur- 
REFER ALSO TO CITATION(S) 37055 rences. Measurement of heat flow could either be by surface thermal 
sensors or by thermal infra-red scanning techniques from aircraft. 
37059 (GJBX—57(76)a) Addendum to uranium favorability of For the purposes of preliminary surveys of large areas, airborne 
Cenozoic sedimentary rocks of the Western Snake River Basin, Idaho. geochemical techniques offer considerable ape. Foe in- 
Marjaniemi, D.K.; Curry, W.E.; Robins, J.W. (Bendix Field Engi- clude the measurement of **Rn in the atmos . Alternatively, 
1 CoP, Grand Junction, Colo. (USA)). Oct 1976. Contract 
E(05-1)-1 . 54p. Dep. NTIS 
Eight — lithologi 
samples; semiquantitative emission spectroscopic analyses of selected 
emission spectroscopy; 
wile 37063. (IAEA-CN—36/197) Evaluation of modern uranium pro- 
list of petroleum test wells. (DLC) specting techniques. Evans, E.L.; Barnes, F.Q.; Robertson, D.S.; 
37060 (IAEA-CN—36/22) New approach for geochemical sur- 
veys of large areas for uranium resource potential. Arendt, J.W.; Butz, 
TR yg Kane, V.E.; Nichols, C.E. (International Atomic 
Ener, , Vienna (Austria)). 1977. 10p. (CONF-770505—37). 
V 02/MF A0l. Territories contain sedimentary basins occupied by flat-lying late 
From International conference on nuclear power and its fuel brian sediments. One of them, the Athabaska Basin, has 
cycles; Salzburg, Austria (2 May 1977) 


3 


ground for uranium Radioactive decay of uranium with its 
resultant daughter ucts is the most obvious 
= of d its at Radon gas is simple to 


ods for of raw material. Komlev, 
V.; . (International Atomic Ener, ency, Vienna 

(Austria). 1977. 12p. (In Russian). (CONF- 5). 
E ference on nuclear power and its fuel 


fey, eological geochemical methods for pro- 
methods deermin hemos import rr 


regions 
jogea! cvoluton of the earth crust. ‘The ‘stope-dating methods 
enable with confidence to establish the tectono-magmatic 
activity resulting in the redistribution and local concentration of 


uranium. The wide use of isotopic methods is a necessary 

(IAEA-CN—36/503) Uranium exploration in a. 


tor Rivers Uranium Province the “vein” deposits at Jabil 

» K and Nabarlek contain 17% of the world’s re- 
serves. Most of these discoveries resulted from the investigation of 
airborne anomalies but cover over the prospective host 


rocks will necessitate the future use of costlier and more indirect 


the presence of another uranium province but it is too early to assess 
its potential. The ore occurs in clastic sediments at the base of a 
volcanic sequence overlying a Precambrian basement. Several com- 
panies which have established large uranium reserves have a number 
of additional attracti’ 


Uranium for thelr thorium resources and 


of techniques Udas, 
GR Bhals + Bhalla, NS. Phadke, A.V.; Ghosh, P.C.; S.N.; Tewari, 
Agency, Vien ustria)). 1977 
lenna 4 
9p. 


we power sas its feet 
Austria (2 May 1977). 


mentation, careful interpretation logical 
identification of newer favorability factors for formation of uranium 
deposits and recognition of a areas in the light of lithostrati- 
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of the indirect evidences, 


hic correlation, tectonism and metallogeny. A surveymeter has 
m developed which directly displays eU in Pry or Reet 


data more i 
discussed. To obviate the use of costly and voluminous multipen 
recorders in car borne gamma-ray spectrometry, channel switching 
technique is used with a single-pen recorder. In this the total activity 
is subdivided into single hatched, double hatched and unhatched 
zones corresponding to U(ppM), Teippm) end K(%) concentrations. 

ly being used 

between uraniferous and thoriferous sources, unlike the 
This difficulty has been overcome with the 
use of a permeable membrane, in conjunction with the detector, 
whicheliminates the contribution due to thoron. The investigations 


lar shield and the major part of the reserves occur in the structurally 
controlled uranium deposits along the Singhbhum Thrust in Bihar. 


37067 of uranium deposit dis- 
tribution and the methodology of their assessment. Eremeev, Aes 
Zontov, N.S.; Laverov, N.P.; Shumilin, M.V. (International A‘ 
Energy Agency, Vienna (Austria). 1977. 19p. (In Russian). (CONF. 
2). V 02/MF 
From International conference on nuclear power aad its fuel 


cycles; Salzburg, Austria (2 May 1977). 
The world’s known uranium are assignable to a 
variety of genetic ee ees categories. Soviet 
scientists have drawn attention tothe possibility of identifying sever 
al important metallogenic epochs of uranium deposit formation 
which are characterized by definite genetic series. It is noted that 
there is a definite time in the evolution of the composi- 
tion of the ores and in the mode of formation of the deposits, the 
patterns of which can be used to evaluate the uranium 
characteristics of extensive areas. The authors examine the 
and local patterns of deposit occurrence and it structure for the 
case of hydrothermal and infiltration groups. are cited from a 
statistical analysis of the productivity of various uranium 
earth, and recommendations are made on how to take the 
determining methods of investigating them. 


MINING 


REFER ALSO TO CITATION(S) 36907, 37166, 37167 


37068 (IAEA-CN—36/277) Uranium from low 
Swedish shale. Carlsson, O.; Noejd, L.A. (International A\ 
Energy Vienna (Austria). 1977. 7p. 


tion is given of the Swedish Ranstad uranium shale project, its 
potential, constraints and technical solutions. 
37069 (IAEA-CN-—36/384) Status of thorium technology. Garg, 
R.K.; Raghavan, R.V.; Karve, V.M.; Narayandas, G.R. (Internation- 
al Atomic ‘7 Agency, Vienna (Austria)). 1977. 1lp. (CONF- 
7710505—44). V AO0l. 

ternational conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
a number of studies have been conducted in various 
countries to evolve reactor systems based on thorium fuel cycle, its 
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ey Lake. More deposits probably § 
deposits are associated with the 
ng regolith and archean basement, % 
of the thickness of overlying sand _ 3 
to date are exposed at bedrock been ; 
glacier ice 20 that radioactive : 
ift. If methods of detection of syste : 
4, similar to the electrical and selecting suitable sampling time and scaling factor. 1 fis makes 4 
d for base metal exploration then ; 
mediately become prime hunting \ 
DECAaUSE O iS re SHO limit. the whi deposits of 
migrates to the lace may it the at whic ! 
vestigated as an indicator of uranium deposits. During the summer of 
1976, in a concerted effort by a number of companies, various : 
methods were used in an attempt to detect the deposits buried in the 
Athabaska Sandstone. This paper summarizes the methods used and conducted sO lar nave indicated tial almOst all GeDpOsits al 
the results obtained, to give a better understanding of the usefulness located in the Pre-cambrian m hic complexes in the Peninsu- f 
-CN—36/329 of iso 
cycles; Salzburg, Austria (2 May 1977). 
As a result of exploration which recommenced in 1966 
Australia’s uranium reserves increased from 6,200 tonnes in 1967 to 
227,000 tonnes uranium by June 1976. Most discoveries in the early FS 
1950’s were made by prospectors. The increase in reserves during 
From International conference on nuclear power and its fuel 
Was fOr sandstone type cycles; Salzburg, Austria (2 May 1977). 
uranium deposits in most of Australia’s sedimentary basins. Th In view of the present nuclear programs a steep increase in 
greatest success was achieved in the Lake Frome Basin in South uranium demand is foreseen which will pose serious problems for the 
Australia. Other deposits were found in the Ngalia and Amadeus uranium industry. The annual additions to uranium ore reserves must 
Basins in Central Australia and in the Westmoreland area, N.W. almost triple within the next 15 years in order to support the 
Queensland. A major uranium a was found in an unusual required production rates. Although there are good prospects for the 
environment at Yeelirrie, Western Australia where carnotite occurs discovery of further conventional deposits of uranium there is a 
in a caliche and clay host which fills a shallow, ancient drainage growing interest in low grade uranium deposits. Large quantities of 
channel. Although caliche occurrences are relatively widespread on uranium exist in black shales, phosphates, granites, sea water and 
the Precambrian shield no other economic deposithas been found. other unconventional sources. There are however factors which 
Recent discoveries in the Georgetown area of indicate limit the utilization of these low grade materials. These factors 
include the extraction costs, the environmental constrains on mining 
and milling of huge amounts of ore, the development of technologies 
for the beneficiation of uranium and, in the case of very low grade 
materials, the energy balance. The availability of by-product urani- 
um is limited by the production rate of the main product. The 
1975 was at a lower level than in previous years, but the potential for limitations differ very much according to types of ores, mining and 
discovering further deposits is considered to be high. | methods and the 5 gs. As an illustration a ; 
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use, so far, is limited to only a few reactors. 
cance for 


ine it sources of thorium. Monazite, 
the most important mineral of thorium, is found in the beach sand 


solvent extraction using TBP is adopted for making nuclear-grade 
material. The purified thorium nitrate is converted to the the oxide 
usually by precipitation as oxalate followed by calcination. 

or fluoride and then reduced by calcium or magnesium to obtain 
thorium metal. 


PROCESSING 
REFER ALSO TO CITATION(S) 37069, 37103, 37104, 37130, 37156 


-CN—36/161) Extraction of 


International Trade and Industry with 

. In this program, the conceptional design 
‘plants, the “column type” 

i set up wil 


i 


conference on nuclear power and its fuel 
Austria (2 May 1 4 


rom International conference 
cycles, Salzburg, Austrie (May 

Spanish capacity for phe 
500.000 t POO This acid has an average 
UsOs/ t P2Os. Therefore about 180 t UsOe/yr are dissolved. 
the Junta de Energia Nuclear (JEN) developed, in bench scale, a 
phoric acid. The solvent usec was a synergistic mixture of D A 
and TOPO. The results were very promising with good reco’ 
and very high quality for the uranium concentrate. Later, the J.E.N. 
continued So For this purpose, was 


pro 
hosphoric acid; b) 
strij 


°C. gave a product with 96-98% UsOs. In view 
of the pilot plant results we have prepared a black book for an 
industrial plant to treat about 3700 cu. m/day of phosphoric acid. At 


"The new technologies on hyd i 

scribed concern operating conditions of acid leaching, solid 
acid leaching of the p 
acid leac i 
acid in le but always in fairly high quantities. Thi is being due 
to the loss of free residual acid at the end of the leaching. Indeed, 

y be obtained if the percentage of free acid remains over a 
determined level. All in 


problems. This questi partly 
ta the oe aching by 
u in antes thich 


-liquid ——— and the washing of the pulp 
circulation in a set of decanters 
diluted uranium solutions. But 


for the uranium recuperation, and mainly 


stopped regularly such as at the 


(IAEA-CN—36/321) Radiometric beneficiation of 
-L.; Tatarnikov, A.P.; Gorshkov, A.L; 


2 (international Atomic 
Vienna — 1977. 14p. (In Russian). (CO) 
30). V 02/MF Ai 

nuclear power and its fuel 
1977). 

The state of the development of the radiometric enrichment is 
discussed. Factors determining the efficiency of this method applica- 
tion are described. Some model technological results of the process- 
sorting equipment, its construction princi action its 


ternational conference on nuclear power and its fuel 
The data given in this report deal with research on uranium 
extraction by granular sorbents from natural waters with salts con- 
tent 58 g/, uranium content 6O mg/m? and pH= 


FISSION FUELS 3801 
f However, for countries 
tion is of great signifi- 
i deposits along with other heavy minerals like ilmenite, rutile, zircon, 
‘ and sillimanite etc. Mining of these deposits is usually carried out by 
suction dredging and separation of monazite from other minerals is 
effected by a combination of magnetic, electrostatic and gravity 
separation techniques. Chemical processing of monazite is carried 
: out either by sulfuric acid or caustic treatment, followed by separa- the studies and agreed to setting up these installations in their 
d tion of the rare earths and thorium by partial ipitation or horic acid for the tests. In 
mantle grade thorium nitrate by chemical purification whereas ranium extraction followed 
ication by extraction and 
: te by stripping with ammonia 
and gas, followed by crystallization of the ammonium uranyl 
; tricarbonate (AUT); and e) Calcination of the concentrate to decom- 
p : ose the AUT to uranium oxides. The results confirmed the labora- 
jum ores. Renaud, J.; Boutonnet, G. (International Atomic , 
Energy Agency, Vienna (Austria)). 1977. 10p. (In French). (CONF- 
(Austria)). 1977. 9p. (CONF-770505—48). M 02/MF Fron, on nuclear power and its fuel 
From International conference on nuclear power and its fuel po 
cycles; Salzburg, Austria (2 May 1977). 
The nuclear power generation is thought to be very impor- 
tant in Japan. However, known domestic uranium resources in Japan 
are very rare. So, extraction of uranium from sea water has been 
carried out since 1962 at Japan Tobacco and Salt Public Corpora- 
; tion. There are a number of results obtained also by Kyoto Universi- 
ty, Shikoku Govenment Industrial Research Institute, Tokyo Uni- . 
versity and others. In order to investigate the technical and economi- 
cal feasibility of extraction of uranium and other resources from sea 
water, a resear red by means of counter-current leaching have failed because of filtration 
of crushing 
of two done at a 
was This tech- 
It was nas Deen SUCCESSIULLY ADDIICC ime Opersted since 
several problems waiting solution, but 1971 by SOMAIR in the Niger Republic. This technique will also be 
fatal problems. Adsorption tests were applied, with minor differences in the Akouta Plant, also in Niger, 
of more than eleven types, including which is now under studies for the account of COMINAK. 
as found that titanium hydroxide made solid punter- 
had the largest adsorption capacity of curré several 
tion experiments lormed only disad brding- 
of ly the 
term downstreaminstalauons 
37071 (IAEA-CN—36/200) Industrial nuclear fuel cycle in Ar- 37074 
gentina. Koll, J.H.; Kittl, J.E.; Parera, C.A.; Coppa, R.C.; Aguirre, uranium 
EJ. (International Atomic Energy A, y, Vienna (Austria)). 1977. Chernov, 
13p. (In Spanish). 
From In 
cycles; 
The nuclear power program of Argentina for 
85 is described, as a basis to indicate fuel requirements and the 
consequent implementation’ of a national fuel cycle industry. Fuel 
cycle activities in Argeritina were initiated as soon as 1951-2 in the 
prospecting and mining activities through the country. Following 
this step, yellow-cake production was initiated in plants of limited 
capacity. National production of uranium concentrate has met re- 
Sierra Pintada Industrial Complex starts operation in 1979. 
Presently, there is a gap in local production of uranium dioxide and 
fuel elements for the Atucha power station, which are produced 37075 
gram for the installation of nuclear fuel cycle industries is described, al Atomic By Agency, ienna (Austria). . 14p. (in Rus- 
and the techno-economical implications considered. Individual pro- sian). (CONF-770505—22). V 02/MF AOI. 
jects are reviewed, as well as the t and planned infrastructure 
needed to support the industrial effort. 
37072 (IAEA-CN—36/211) Recuperation of uranium from phos- 
phoric acid. Cordero, G.; Jodra, L.G.; Otero, J.L.; Josa, J.M. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). 1977. 15p. (In 
Spanish). (CONF-770505—13). V 02/MF AOI. ined. It was estimated, that uranium extraction from natural waters 


concerning the and 
resins ing depencence on the granulometric composition 
the ity stability of the sorbents in continuous use. uranium 
capacity for some anion-exchange resins of fine classes (3,8 to 4,4 
'g) reaches its quantity in saturation time of 12 h. The most stable 
sorbents were in work for 400 to 600 cycles in the process of 
sorbtion-regeneration, the uranium capacity was decreased 20 to 
28% The uranium extraction from natural waters can be performed 
by anion-exchange resins of fine or coarse classes in 
variovs construction with water-pumping or directly in 
solution. The d ic variant with water-pumpi 


to 
5 to 


Vyalkov, V.I; Goldobina, V.A. (International Atomic Ener; 
y, Vienna ar ag 1977. 10p. (In Russian). (CONF- 


37077 (IAEA-CN—36/454) Technological problems concerning 
the complex recovery of uranium and accompanying elements from 
ores. 


ture of 250°C, has permitted the recovery sf 70% 
65% uranium. From the acid leaching residue, or the 
directly, 70% of molybdenum can be gai employing an alkaline 
it. The solutions after acid hing contain ee 

solvent 


ive. In order to utilize, more economically, this low 
as pretreatmentshales, it is necessary to continue intensive 
technological research on the im ement of the i 
method and explore new ways, which could contribute to successful 
solution of this complicated technological problem. 


37078 (ORNL/TM—S5673) Evaluation of a blender for HTGR 
fuel particles. Johnson, D.R. (Oak a National Lab., Tenn. 

blender mixing particles 
prior to acting the particles into fuel rods was evaluated. The 
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gton, (USA) i 
. Jul 1976. Q07/MF 
PB—235806. 


Priority 27 Dec 1973 United States. No. 429,011. A 
from Patents Office, Struben Street, Pretoria. 


leaching of uranium 
tridge, E.W. Canadian Patent 972,967. 19 
The crushed ore is placed in 


37082 Uranium recovery process. Yarnell, P.A. South African 
Patent 75/6,151. 29 3 1975. Priority date 11 Oct 1974, United 
12p. 


isotopes 
tailings by alpha spectrometry. Sill, C.W. (Health Services Lab., 
Idaho Falls, ID). Anal. Chem.; 49: No. 4, 618-621(Apr 1 
ures are presented for the determination 
230 and isotopes of uranium in uranium ores and mill tailings, and 
i of thorium in thorium ores, all by alpha s etry. 


Chemical yields are determined using 
tracers and are generally at least 90 percent or higher. 
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can be performed with greater efficiency using larger amount of blender consists of a conical chamber with an air inlet in the bottom. ; 
absorbers. The most effective are the strong-base anion-exc’ A pneumatically operated valve provides for discharge of the parti- 4 
resins, the capacity of which reaches the value 2,5 to 5,3 b cles out of the bottom of the cone. The particles are mixed by 4 
or regulating the air flow rate and the number and duration of the 
The performance of the blender was governed by the ; 
being mixed, the air flow rate, and the pulse time. 
lare carefully controlled for each fuel rod composition. 
'B—259857) Environmental analysis of the uranium fuel 
A 1976. (Environmental Protec- 
Pro- 
process veloci in 
case the capacity of the resins equals 1 to 1.3 /g and uranium The EPA recently completed a technical review of the urani- 
extractionion (80 to 90%) with a working bed thikness of 25 to 70 illing industry as part of an overall analysis of the uranium fuel 
cm. The resin with dimensions 0,4-0,63 saturates yg | in aqueous This review included a description of the milling process, 
solution during 12 hr having a capacity of 1,71 mg/g. The regenera- tions of radioactive effluent releases, radiological impact, 
tion of saturated resin takes place in 1,5 to 3 h, the output of freight health effects impact, and the costs and effectiveness of control 
fraction — bay volume to the sorbent volume and uranium technologies for mills. An analysis of the tailings piles associated ; 
content eq 1,5 g/l. Further treatment of regeneration is with mills was also included. This review was prepared in support of 
performed by the extraction method. EPA's proposed standards for C4 nuclear Ly Ke This sapere 
contains an extensive review of the costs lectiveness 
37076 (IAEA-CN—36/355) Non-filtration method of processing : ium mills i il- 
of uranium ores. Laskorin, B.N.; Vodolazov, L.L; Tokarev, NN; piles (GRA) Uranium mulls and tail 
From International conference on nuclear power and its fuel ailab! 
cycles; Salzburg, Austria (2 May 1977). 
The development of the filterless sorption method has lead to recOVering Uranium an 
working out the sorption leaching process and the process of extrac- liquid which comprises contacting the liquid with a crosslinked viny 
tion desorption. This has made intensification of the uranium ore benzyl chloride polymer, thereafter eluting from the resin the urani- 
working process possible and also improvement of the technical um in sait form. 
economic indexes by liquidating the complex method of multiple 
filtration and repulping of cakes. This pees makes it possible to ore. Pace, G.F.; Shor- 
process lower grade uranium raw materials and at the same time to 1975. vp. : 
extract valuable components: molybdenum, vanadium, copper, etc. hing vessel and is 
Great industrial experience has been accumulating in sorption of contacted with aluminium sulfate in solution and then with 
dense pulp with the ratio of solid phase to liquid phase equal to 1:1. cig 
This has lead to the increase of productivity ray plants by 1,5 mass being leac remains permeable to the leaching solutions. 
to 3,0 times, the increase of uranium extraction by 5 to 10%, the 
increase of labor capacity of main workers by 2 to 3 times, and to the 
decrease of reagents expense, auxiliary materials, electric energy and 
vapor - several times. In fact the developed technology is continu- 
ous in all its steps with complete automation with the 
help of the most simple and available means of regulation and containing both it and sulfuric acid which comprises contacting the 
control. The process is equipped with high productivity apparatuses medium with an anion ale resin having tertiary amine groups, 
of great power with mechanical and — — for high said resin being the product of (a) the reaction of Pe icon of the 
density pulps, and with the columns KDS, KDZS, KNSPR and P’ and a dihaloalkane and (b) the subsequent reductive lation of the 
exploitationo ydrophilic ion-exchange resins in 
37083 Procedure for uranium extraction from sulfuric leaching 
solutions using ion exchange resins. Yarnell, P.A. (to Rohm and Haas 
Co). French Patent 2,287,517/A/. 7 Oct 1975. Priority date 11 Oct 
1974, United States of America (USA). 9p. (In French). 
A method of extracting uranium from sulfuric leaching solu- 
Vienna (Austria). 1977. 10p. V 02/MF AO. tions is described, the uranium being adsorbed in the form of 
In Poland a deposit of carbonaceous clay shales has been complex sulfate anions on an anion exchange resin. The anion . 
discovered, it contains 1600 ppM V, 100 ppM U and 1 M Mo. exchange resin used is dense and slightly basic, presenting tertiary 
On the basis of amine groups and formed by a condensation product of polyethylen- 
has been sho eimine and dihalogenalkane. This resin is then methylated in reduc- 
diluted solut ing solution by formaldehyde and formic acid. The resin is —-, 
assure the high ated with an elution agent or an eluant made up of a saline tion ‘ 
occurrence in containing a small quantity of hydrochloric acid. The elution tem- 
by using of perature is 50 deg C at most. 
extraction must be to some extent removed. The tests have con- 
oud by Ges samples are completely by wi um flu- 
aluminum- and iron sulfates have been obtained. From solutions, oride pa er dishes. The cakes are then with sulfuric 
after crystallization by amine solvent extraction, the uranium and acid sodium sulfate to pyrosulfate fusions with simultaneous 
vanadium concentrates have been recovered. The currently recog- volatilization of hydrogen fluoride and silicon tetrafluoride. After 
nized technological method has been estimated as difficult and dissolving the pyrosulfate cakes in dilute hydrochloric acid, thorium 
and uranium are extracted into Aliquat-336 from an aliquot of their 
respective samples in strong, acidic aluminum nitrate. Each element 
yzed by alpha spectrometry. Thorium- is preconcentrated 
from relatively larger samples b ipitation on barium sulfate. 
37085 Determination of uranium in ores by an x-ray excited 
optical luminescence technique. D’Silva, A.P.; Fassel, V.A. (lowa 
State Univ., Ames). Anal Chem.; 49: No. 4, 638-641(Apr 1977). > 


luminescence 

U in the 260 to 350 nm region and a si i 

The above observations have been utilized in an analytical 

to determine U3Os in the 0.005 to 0.5 percent range in a 

low grade ores with a relative standard deviation at 1 sigma 
t. The limit of detection was 5 ppM. A preseparation 
major ore constituents was found necessary only for 

determination of U in monazite. 


£5. 


37086 (IAEA-CN—36/12) New processes for uranium isotope 
separation. Vanstrum, P.R.; Levin, S.A. i Atomic 


yjections 
size and timing of the market for new enrichment processes are then 


From International conference on nuclear power and its fuel 
Salzburg, Austria (2 May 1977). 


optim 


is of planning of a 
nozzle demonstration plant to be built in Brazil. 


diffusion process, selected by 
ODIF for the Tricastin t and which will also be used by 
COREDIF, is discussed in another paper. This process is the tech- 

i ick on which our comparisons are based. 


37089 (IAEA-CN—36/276) Availability of enrichment services. 
Svenke, E. (International Atomic yo Be 4 Vienna (Aus- 
tria)). 1977. 22). V AOl. 

From International couaft 


which anticipates a limit- 
ed degree of financial risk, is requesting both long term back-up from 
the utilities that would parallel their firm decisions on the 7 
nuc power 
i the 
need for a more 


W.L.; Barbour, R.A.; Loubser, R.S.; Wannenburg, J.J. 
i ppg (Austria)). 1977. 8p. (CONF- 
ional conference on nuclear power and its fuel 


ia (2 May 1 


design to fit a 


REEER ALSO TO CITATION(S) 37142 

tomic » 

(Austria). 1977. Sp. (In French). (CONF 02/MF 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 


ti 
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In the YPO,.U.Bi hor system, the x-ra Within the limits of their development level, processes are compared 
on the basis of the separative work cost components, namely: the 
; specific investment; the specific power consumption and power cost; 
i and the specific operating and maintenance costs. The gas centrifuge 
4 process has been developed at C.E.A. over some fifteen years and 
4 the characteristics of successive generations of machines is discussed. 
4 Several types of aerodynamic processes are being considered at 
C.E.A., some of which might become of interest. — 
/ makes non proliferating but leaves them possibilities for low 
ENRICHMENT enriched uranium. Last, selective photo-excitationprocesses, new- 
comers on the enrichment scene, may lead to drastic developments 
Energy A; y, Vienna (Austria)). 1977. 1lp. (CONF-770505— 
123). O2/MA AOl. 
From 1977) on nuclear power and its fuel 
cycles; Salzburg, Austria yl . ; Salzburg, Austria 77). 
An overview of the status and prospects for processes other —_ apm ee ty er uncertainties which are likely 
¢ than gaseous diffusion, gas centrifuge, and separation nozzle for to influence future demands for uranium isotopic enrichment. Since 
wraniom isotope is presented. for the next decade the development of nuclear power will be 
uranium as fuel for nuclear power plants and the potential for will to 
reducing the high costs of enrichment. The latest nuclear power about growth rates. Existing worldwide capacity together with 
capacities under construction will be sufficient well into the 1980's. 
decision and construction leadtime, as to 
ment capeciues tip esumatca tus Market of which entail financial risks, create: hindsances timely 
require the construction of a large new enrichment plant of 9,000,000 development of increment. The pe Beene of current wechasingy z 
SWU per year capacity, costing about $3 billion each (in 1976 well demonstrated in plant operation and new technology is under 
dollars) the 2000. i971 by way. Technology is, however, not freely available on a purely 
the Uranium Isotope Separation Review Ad Hoc Committee of the 
USAEC. Many of the processes discussed in that review are of little 
current interest. However, because of new approaches or remaining 
uncertainties about potential, there is considerable effort or continu- 
ing interest in a number of alternative SS The status and 
prospects for attaining the requirements for competitive economics 
are presented for these processes, which include laser, chemical 
exchange, aerodynamicdynamic other than separation nozzle, and ‘Over, fhe multinationallevel. is Se Fisk that proper 
plasma processes. A qualitative summary comparison of these pro- resources and financing means will not be allocated to the enrich- 
cesses is made with the gaseous diffusion, gas centrifuge, and separa- ment sector. Export limitations that request the highest degree of 
tion nozzle processes. industrial processing of nuclear fuel, i.e. the compulsory enrichment 
37087 (IAEA-CN—36/100) Separation nozzle process for urani- of natural uranium, do not serve the interests of overall industrial 
um isotope enrichment. Becker, E.W. (International Atomic Energy efficiency. 
Ape: Vienna (Austria)). 1977. 6p. (CONF-770505—116). V 02/ 37090 (IAEA-CN—36/300) Development and progress of the 
AN. South African uranium enrichment project. Roux, A.J.A.; Grant, 
in the separation nozzle process, uranium 18 
brought about by the mass dependence of the centrifugal forces in a 
ydrogen igh ration of UF. flow velocity to thermal velocity — ; 
required for an effective isotope separation is obtained at relatively — A aa a 
low expansion ratios and, accordingly, with relatively low touched upon. Development of the separation element in the last 18 
dynamic losses. As the gggjigjum Reynolds number of the curv = months is discussed, as well as further work on the helikon cascade 
is comparatively low and a high absolute pressure is essential for rocess. A brief description of the helikon cascade operation 1s gi 
economic reasons, the characteristic dimensions of the nozzle sys- of of 
tems are made as small as possible. For commercial application in the helikon theory is not presented, but only some examples shown. 
near future systems involving mechanical jet deflection were devel- imental work done ify the helik ell 
oped. However, promising results were also obtained with separa- {heretical ‘treatment, is presented. brief of the progress 
: tion nozzle systems generating a streamline curvature by the interac- made on the ; od ates f 6 t/ ti ork 5 
tion of jets. Most of the development work has been done at given This module k 
company STEAG has been involved in the commercial implementa- 1 tS features and construction are shown. A short discussion of 
tion of the process. Two industrial-scale ive stages were So le prototype » known as q 
P next presented. The flexibility of such a pena range of 
tested s cascade sizes is considered, as well as imp! of various 
separation to design. Apart from progress on development 
+ commercial plant, a brief review is given o resent state o' 
non, D.; Plurien, P. (International Atomic Ener; Agency, Vienna menti . In conclusion, some information is given in regard to 
(Austria)). 1977. 12p. (in French). (CONF-770S05—-118). V 02/MF _ further planning and other work on the commercial plant at present 
AOl. being undertaken. Projected operation of the plant and some nuclear 
From International conference on nuclear power and its fuel fuel service aspects are touched on. 
cycles; Salzburg, Austria (2 May 1977). 
Developments on likely new processes have been carried out GASEOUS DIFFUSION 
French COMMISSARIAT A L’ENERGIE ATOMIQUE is con- 
cerned and besides the very extensive endeavors already devoted to 
gaseous diffusion, the gas centrifuge, chemical exchange, aerody- 
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A brief history of the is given, and existing facilities 
ore f this process meeting the needs 
for corked in It is concluded that, 
since other separation techniques have not yet been proven to be 
competitive, the gaseous diffusion process must be relied on to meet 
most of these needs. However, because of the high energy consump- 
tion required by this process, attempts to improve the technology 
must be continued. Is the gaseous di process able to meet this 
challenge. Considering the technical viewpoint, there is no doubt 
about it. From the economical standpoint, this process is mainly 
characterized by an important energy consumption and the necessity 
to build large shee, thus leading to an important investment, at least 
for the first plant. Other processes have been developed with a view 
to reduce both the energy and capital needs. However, in spite of 
continuous studies and technological progress no process has yet 
been proven to be com; sy Large increments in capacities are 
still expected to come gaseous diffusion and several pro- 
jects taking into acount the improvements in the flexibility, automati- 
zation, reliability and a reduced investment, will be analysed. Cou- 
pling of new facilities to existing plants has already proven to be of 
great interest. This situation explains why further investigations 
concerning the gaseous diffusion are being carried on, together with 
the study of new processes. 


37092 hee ge fag Italian activities in the field of ura- 
nium enrichment. Bullio, P.; Caldirola, P.; Fraschetti, F.; Leboffe, 
M.; Scuricini, G.B . (International Atomic Ener; A , Vienna 
+ ree 1977. 10p. (in French). (CONF- 117). V 02/MF 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

oped along the two classical processes: gaseous diffusion and cen- 
trifugation. Research, development and industrial activities play 


process 
problems of this technology. Isotope separation 

strated in 1974 at an experimental plant level. Cost sharing contracts 
were si between CNEN and industries to build prototypes and 
“first of a kind” components; small production lines have been set up 
to evaluate economics and assess production quality: Eurodif is 
partially associated with the development of this activity. On the 
industrial level Agip Nucleare and CNEN were among the promot- 
ers of the Eurodif venture from the beginning in 1973 and now own 
25% of the shares. In the field of ultracentrifugation the work is still 
devoted mainly to research and development on the machines. The 
demonstration of the separation process has been achieved in 1973 at 
laboratory level with a Zippe type centrifuge. Further on, work has 
been aimed to the developmentof high capacity machines and differ- 
ent solutions are under close scrutiny. i 


design of small cascade plant has been completed. In the field of 
laser separation, after a complete and critical survey of different 
process under development abroad, experimental research work is 
now being undertaken; experiments on basic aspects of the process 


37093 (IAEA-CN—36/425) Technical and economic aspects of 
pone O'Donnell, A.J. (International Atomic Energy Agency, Vienna 
(Austria). 1977. 16p. (CONF-770505—119). V 02/MF A0l. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
Work is well advanced on design and construction of the next 
uranium enrichment capacity. The plant 
use the gaseous diffusion process to provide the required capac- 
ity and reliability at a competitive enrichment services cost. Gaseous 
diffusion technology is the base against which other processes are 
compared in order to assess their commercial viability. While it has 
generally been described as a mature technology with limited future 
development potential, work on design of the new U.S. plant has 
resulted in major improvement in plant design with ae 
decreases in plant capacity and operating costs. The paper 
major technological advances incorporated 
advanced barrier technology; - tandem drive - 


rized. Enrichment costs are placed in the context of total nuclear 
fuel cycle costs. Trade-offs between uranium feed material quantities 

nuclear fuel cycle is discussed. effect on 


this aspect of 
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it characteristics is described. 
ation conditions are described. 


37094 (IAEA-CN—36/552) Research and economic evaluation 
Vienna (Austria). 1977. 7p. (CONF-770505—274). U AO 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.3.- T1703 4 tables, 8 figs. 

Research and development works on uranium enrichment by 
gaseous diffusion process were carried out by JAERI, IPCR and 
industries since 1965. There are two important keys to reduce the 
uranium separation cost. One is the characteristics of the barrier and 
the other is financing and/or political planning. The technics to 
40A have been developed 
with polytetrafluoroethylene, alumina and nickel. The experiment on 
corrosion behavior of PTFE barriers has shown better characteris- 
tic efficiency of axial compressor for UFe was resulted to as high as 
90% by long term operation tests. Based on these experimental data, 

techno-economic evaluation on a uranium enrichment plant was 
numbers of step and operating conditions ofthe pan. i 
numbers of step and operating conditions of the sy Sensitivity in 

the separation cost were calculated as a function of pore diameter, 
uranium hexafluoride cost, plant capacity, electric mo cost, and 
the plant annual expenditure. A financing plan must be such as to 
achieve maximization of debt in a percentage of total capitalization, 
— contracts to utilities as security for and minimiza- 

tion of risks to equity and achievable cost of capital. Therefore the 
cosh flow enniyels and the echedele Sor cosstraction and d operation 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 37092 


ims project and advantages of the process. Aston, D.; Raetz, E. 
ternational Atomic Energy Agency, Vienna (Austria)). 1977. 9p. 
CONF-770505—115). V 02/MF AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The Urenco/Centec organization is in its sixth year of oper- 
ation. Each member country brought to the organization the results 
and experience of ten years or more of previous design, development 
and test work. The following major objectives have been reached: - 
successful construction and operation of pilot plants; - qualification 

commercial appli- 


Sea ond to for later plants; and - confirma- 
and renco Ltd. as commercial 
by securing substantial business and making first deliveries of en- 
riched uranium. Up to date information is given covering: -main 
performance parameters of pilot plants; - construction and operation- 
al status of 200 te SW/a plants at Almelo and Capenhurst; and - 
for further increases of capacity in line with declared target of 
te SW/a capacity by 1982. It is argued that the short lead time, 
low energy consumption and capability for closely matching require- 
ments are considerable advantages offered by centri enrichment. 
This well established process provides an attractive of flexi- 
pre cycle interests alike, whichalterna- 
tive enrichment processes are unlikely to match. 


in Japan. Watanabe, T.; T. (international A’ 
Age, Vienna (Austria). “197, 8p. (CONF-770505—124). V 


From International conference on nuclear power and its fuel 

demand for enriched uranium is on the increase with 

nuclear power capacity in which the LWR. predominates and is 

to exceed the supply from the present facilities in the 

world in less than ten years. Therefore, the basic strategy for 

enriched uranium is investigated on the following three-point long- 

current allocatio by the long-term contract; 2. To seek active 


program 
gus ceague proces for ind was launched out in 1972 


3 
| 
ment plant. Io minimize the not only econo; ut 
political environment are The governmental supports and 
was established by CNEN to help coordinating this activity. In the international agreements will be necessary. . 
field of gaseous diffusion, research and development effort, was, 
from the starting of the program in 1968, mainly devoted to barriers 3 
and compressors. The aim was to gain a full understanding of the 
rotors machines have been mechanically tested; the first reference of process; - streamlined organization for devel it, production i 
design; - development of rapid power level change capability; - 
electrical system simplification; - plant arrangement and layout. 
Resulting capital costs and projected enrichment costs are summa- Participalion if internauonal enrichment projects, and 3. LO make 
4 
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been made and it works have been increased year after 
year. At present, a concrete plan of a pilot plant is taking ad 
to now, several types of centrifuges were developed, of whic’ 
also to extensive earthquake-resistivity tests for the characteristics of 
Japanese geological condition. An enrichment plant is composed of 
fect on plant economy 
<r. Two types of the experimental cascade were con- 
structedin J . One has been in operation since 1973, and the other 
en oh 1975. Valuable empirical data have been accumulated on 
cascade characteristics, maintenance scheme and so on. It will be 
labor and energy cost, or to variation of the separative work 
requirement and further. An economic prospect of centrifuge enrich- 
ment process is presented. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 37078, 37110, 37121, 37125, 
37156, 37197, 37512, 38025, 38236 


(IAEA-CN—36/80) Safety aspects of LWR fuel repro- 
W. Herrmann, G.W.; Schueller, W.; Hagenber, 
ternational Atomic Energy Agency, Vienna 

I 17). V 02/MF 

cycles; Salzburg, Austria (2 May 1977). 

consequences of credible accidents in reprocessing plants 
and in mixed oxide fuel fabrication plants. Each of these plants serve 
for many power reactor (about 50.000 Mwel) thus the contribution 
to the overall risk of nuclear low. Because 
of basic functional differences reprocessing plants, fuel 
fabrication plants and nuclear power reactors, the structure and 
safety systems of these plants are different in many respects. The 
most important differences that influence safety systems are: (1) Both 
fuel reprocessing and fabrication plants do not have the high system 
pressure that is associated with power reactors. (2) A considerable 
amount of the radioactivity of the fuel, which is in the form of short- 
lived radionuclides has decayed. Therefore, fuel reprocessing plants 
confinement barriers for control of radioactive materials, but do not 
require the high-pressure containment systems that are used in LWR 


if the dissolver off-gas and vessel off-gas treatment systems provide 
for effective removal of radioactive a radioactive particulates, 


typical project is the fuel irradiation 
prosram jointly by NUCLEBRAS and KFA-Juelich. 
is planning to use elements of its own production in nuclear 


carried out in test reactors. In the third rod clusters and 
in power plants until target Ul} necessary 
uisites have been fulfilled to meet the above 
mu interest, good infrastructure partners, 
i unbureaucratic 


qualified personnel and effec- 


(IAEA-CN—36/194) Review on quality control tech- 
Energia Atomica, Sao Paulo, Brazil. de Souza Santos, T.D.; Haydt, 
H.M.; Gentile, E.F.; Ambrozio Filho, F.; Quadros, N.F.; Fogaca 
Filho, N. (International Atomic Energy Agency, Vienna (Austria)). 
1977. 8p. V 02/MF A0O1.Salzburg, Austria 

Instituto de Energia Atomica’s Metallurgy Division Pilot 
Plant has been established to develop fabrication and control tech- 
niques of ceramic fuel elements, to train personnel and to acquire 
experience in quality control of fuel pellets. Its close association with 
the Institute's Chemical Engineering Di 


plant, with a capacity of about 5 tons of UO: pellets per year, has 
ample flexibility in equipment, installations and procedures for such 
work, comprising uranium salts calcining, UO2 reduction, UOzpellet 
fabrication, sintering, inspection, centerless grinding and adequate 
controls, both on powders and on pellets uced. It comprises 
several self-contained sub-units, corresponding to each ular 
dently and asssuring ood control of accountablity.Quality 
ones have been developed and used, comprisin Sie deems 
tiontests. These con w fabrication of oxide mainly 
natural uranium up now) to. meet the 
particular programs that have been tackled 


37100 (IAEA-CN—36/293) Process for the preparation 


W.; Rausendorf, P. (International Energy 
Agency, Vienna (Austria)). 1977. 7p. (CONF.770805- 16). V 


High-density UO» in the size-range 

are starting material 
compaction. They are also used as “kernels” for the subsequent 
coating by carbon for HTGR-fuel elements. Different techniques for 
particles are compared. A semi-continuous 
of converting uranium hexafluoride in a fluidized bed direct- 
ly into uranium dioxide is discussed. In this process uranium hexa- 

reacts with water vapor and hydrogen forming high d 

; account of the 


new. process is a continous process. 

oui in a fluidized tube reactor. Particle Geneity of 1D to 10, 105 
achieved. For the defluorination is 
used. Particles with a diameter of 400 to 1000 um are 

which can be vibrated to a density of 8 to 8,8 g/cm®, after defluroin- 
ationa redox process is carried out. The oxidation step has to take 
place at 700 to 900°C and at low oxygen ae Se Se 
up the structure of the particles wi sat mihing Gate disintegrate. 


37101 Some aspects concerning the 
mentation of a fuel technology an, = Alecu, 
Mirion, I. (international Atomic Energy Agency, Vienna (Austria) 
1977. . (CONF-770505—10). V 02/MF AOl. 
rom International conference on nuclear power and its fuel 
power program in Romania envisages that until 
ill be installed about 6000 MWe in nuclear power 
plants. In order to put into practice such a nuclear program there 


will be necessary high investments, possible to be achieved only by 
participation of the Romanian industry. With a 


'| when the Institute for Nuclear aioe a was found- 
“Development of 


rods and 
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i evelopment on uranium and thorium purification is carried out, 
affords a direct | to ascertain the influence of salt ; . 
excursions, fires and failure of cooling systems are considered. A 
reasonable high reliability of the multiple confinement approach can 
be assured by design. In fuel reprocessing plants,forced cooling is 
only in s where fission products are accumulated. 
uoride content in the coating material the coating process must 
interrupted periodically by a clearing-step. The density of the coated 
Fy 5 i i i to e 
37098 (IAEA-CN—36/85) Bilateral cooperation between Ger- 
many and Brazil on fuel irradiation. Dias, J.W.; Krawczynski, S.; the uct suitable for a direct compaction to fuel elements. The 
Scharmer, K. (International Atomic Ener Agency, Vienna (Aus- 
tria)). 1977. 10p. (CONF-770505—35). V 03M AOl. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
Within the framework of the Government Agreement on 
Scientific and Technical Cooperation between the Federal Republic 
of Germany and Brazil, the Brazilian National Atomic Commission 
and the Juelich Nuclear Research Center (KFA) oye on 23rd 
April, 1971 an Agreement on ay ee in the field of Nuclear 
Research and Reactor Technology. Projects have been elaborated in 
fields of mutual interest to share activities between the 
col rators Wi icipate in p ion, execution 
and post-irradiation examination meng this way lau transfer of 
all information and results is assured. In the first phase, sample rods view to this purpose, the Romanian authorities pay great attention to 
manufactured in Brazil are irradiated in the FRI-2 test reactor in the research and develo) t of the nuclear fuel manufacturin 
Juelich. These rods are assembled under clean conditions in the <a 
NUCLEBRAS research centers. The first Brazilian test rods showed later in 197 
excellent in-pile behaviour even under very high fuel rod capacity. ed and in 1 
In the second phase, fuel rods of original length manufactured and Nuclear Technology in Romania” started. This program was con- 
assembled in Brazil will be irradiated in German power plants, and, ceived to deal with; 1. technology of UO2 powder and = 
at the same time, additional irradiations of a samples will be fabrication; 2. manufacturing technology of fuel HE bundle; 3. 


irradiation test of fuel rods; 4. t_of various activities 
neutronic, 


mentioned directions, perf 
the end of 1975 in the demonstration facility there were manufac- 


further presentsthe 


specifications. The 
the out-of- TO} as well as some 


performances during the different phases of the whole 
project. There have been conceived and manufactured some equip- 
for current control. The 

some aspects 0 organization, as well as 


the step from the demonstration facility to a fuel plant. 

37102 (IAEA-CN—36/469) UO, dense spherical 

— by sol-gel technique. Urbanek, J. (International 
(Austria)). 1977. 14p. (CONF- 


77080532). 02/MF AO 

The results of the basic research and development of process- 
es of preparation of dense UO: spherical particles by sol-gel tech- 


which incl 
preparation of UO: dense spheres with well defined microstructure. 
and thorium compounds and their 
control at the Instituto de Energia Atomica, Sao 
Alon A: Franca, J.M. Jr.; Ikuta, A.; Pueschel, C.R.; 
Federgruen, L.; Lordello, A.R.; Tomida, E:K.s Moraes, S.; de Brito, 
J; Gomes, RP. (International Atomic Agency, jenna 
rom International conference on nuclear power and its fuel 
(2 May 1977). 
The main activities associated with the fabrication of nuclear 
tomica, Sao Paulo are summuerized. Identification of problems snd 


ate, uranyl ammonium tricarbonate, uranium trioxide, uranium tetra- 
v it of necessary lures for 

the quality control of the ny nuclear i 
summarized. A great majority of such procedures was particular! 
suitable for analyzing trace impuri ities. Designed 4 
the units for denitration of and pilot plants 
laboratory-scale 


it designed for reprocessing irradiated uranium and an experi- 
mental unit for the recovery of protactinium from irradiated thorium 
is in progress. 


istration). US Patent 3,995 30 Nov 1976. Filed date 15 Sep 1975. 


A method for loading i exchange described. The 
for ion resins is 

process comprises contacting a weak acid resin in 

37105 Migration of metallic fission product inclusions in mixed- 


oxide fuels. D’Annucci, P.; Sari, G. 
Communities, Kerleruhe (Germany, F-R.). European Inst. for Tran- 


suranium Elements); 


und 
Reactor congress | 


SPENT FUELS REPROCESSING 


977; Mannheim, Germany, F.R. (29 
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3 figs.; 1 tab.; 4 refs. Short communication only. 


REFER ALSO TO CITATION(S) 37071, 37078, 37097, 37103, 
37156, 37160, 37197, 37388, 37497, 38056 


37106 in reprocessing tech- 
| fuels. Burch, W.D.; 
. (International Ener; 
tria)). 1977. "19p. (CONF-770505—11). V 
From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 
In the United States, comprehensive long-range 
develop fuel ron 


program. 

point of the technical development will be a demonstration in a hot 
iver Breeder Reactor (CRBR) in the late 1980s. The program is 
presently addressing process R and D problems, equipment dev: 

ment, and conceptual design of the pilot it. The basic process 

use a modified chop-leach head-end followed by Purex solvent 
extraction cycles. Although a large base of i will come 
from the early LWR plants, the significant differences between 
LMFBR and LWR fuels - sodium contamination, more complex fuel 
hardware, higher fissile and fission uct content - introduce new 
problems requiring substantial dev romps onde. 


37107 (IAEA-CN—36/56) ae and for reprocess- 
ing. Rossney, G.K. (International Atomic gy Agency, Vienna 

(Austria)). 1977. 8p. (CONF-770505—27). V 02/MF AOl. 
From International conference on nuclear power and its fuel 

cycles; Salzburg, Austria (2 May 1977). 

Following the formation of United (U.R.G.) in 
1976 by British Nuclear Fuels Limited (B.N.F.L.) in the United 
the Commissariat a oe & Atomique (C.E.A.) in 
France and K.E.W.A. Kernbrennstoff-Wiedera 


yect 
vested in a new y ( pagnie Des Matieres 
Nucleaires (C.O.G.E.M.A.)) and their La Hague plant has com- 
menced i i on irradiated oxide fuel. In Ger- 
many, an agreement has been si between K.E.W.A. and P.W.K. 
for the pre-project study for proposed German plant. Against 
this re the present status of reprocessing 


37108 (IAEA-CN—36/66) fuel reprocessing in 


UK. Allardice, R.H.; Williams, J.; Buck, C. (International 
vale’ Vienna (Austria)). 1977. 10p. (CONF-770505—9). 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 


Enriched uranium metal fuel irradiated in the Dounreay Fast 
Reactor has been reprocessed and refabricated in in pants specifically 
si for the purpose in the U.K. since 1961 t and 


> 
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where, great number of the works resulting from the above 
4 
IS pall O | the POWCT Tc SYS ind 
with variable ratio of basic gel’s components and the appropriate ‘ 
OGUCLS. i ucV UDIICH iS GITCCLCC PIimMarly towa4»rd 
demo p based Of pulsed umns 10 established for the marketing of their reprocessing services for 
purification of uranium and production of ammonium diuranate) are irradiated oxide fuel from thermal reactors. In addition collaboration 
described. A moving-bed facility for UF, preparation and its oper- in the continued evolution of the technology has progressed and an 
ation is discussed. A pilot plant for uranium and thorium oxide extensive research and development program has been established, 
ification t Fm During 1976 the U.K. Government has given approval to B.N.F.L. 
based fast reactor system and the importance of establishing at an 
early stage fast reactor fuel reprocessing has been reinforced by 
current world difficulties in reprocessing high burn-up thermal reac- 
tor oxide fuel. In consequence, the U.K. has decided to reprocess 
irradiated fuel from the 250 MW(E) Prototype Fast Reactor as an 
integral part of the fast reactor development program. Flowsheet 
and equipment development work for the small scale fully active 
demonstration plant have been carried out over the past 5 years and 
tortechnik). 29.3.- a will be commissioned and ready for active operation during 
1.4.1977. enstein- 1977. In parallel, a comprehensive waste management system has 
Leopo! been developed and installed. Based on this development work and 
F the information which will arise from active operation of the plant a 
Mar 1977). parallel development program has been initiated to provide the basis 
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for 
of the Of larger scale fet reactor fect reproseming plant i 


Donoghue, J.K.; Charlesworth, F.R.; Fai — 
tional we Vienna (Austria)). 1977. 7p. (CONF- 


separated from operational areas. Secondary 
that provides for operations Of e exguinede. A veutiotion 


and disc’ 
tess ere), Adequate sing, with particular 
and disposal in the event of 
a forced shut down. 
ustria 


QABA-CN—36/112 in 
the HTGR fuel cycle. Merz, E.; Zimmer, E.; Pirk, H.; 


carried out in the Federal Republic of Germany in order to develop 


and which have 


particle’ systems environmental impacts envis- 
Reed with HTOR cyele logy. Also discussed is the 
present status of remote fuel kernel fabrication and coating technol- 
of a mock-up prototype 


study forthe of the Karle LWR proto 
ing of the i The paper concludes with an outlook of 


ogy. Additional activities include the 
ing head-end facility, calledlled 
equivalent to about 6000 MW installed 


167) Experience in 


construction 
nuclear fuel reprocessing plant in Japan. Hashimoto, K.; 


. (International Atomic Ener, 
Vienna (Austria). 1977. 7p. (CONF-770505—19). V 
International 


Mamelle, J.; A A ternational Atomic Ener, 4 
Vienna )). 1977. in (In French). 14). 


cycles; Austria (2 May 1977). 
The Generale des matieres nucleaires” 
EMA) which was setup atte beginning of 1976, as received 
hold by this test organization ia the ‘ 
activities of the Company will consequently cover uranium 
iaries and Coredif, and also reprocessing services for 
fuels. In the field which is of interest here, COG: 
inherits from of a 20 years experience over a wide spectrum of 
activities, covering Sas es of fuel from gaz-graphite 
i la plants, 
last May 1976 the HAO Sue . This facility has presently 
t/ in 1980. Associated 
with the OBAIN TECHNIQUES 


industrial 

TOKAI MURAI 
it in company experience 

COGEMA is also. invelved 


pat 14 (IAEA-CN—36/248) Analysis of safety and in 


; Niezborala, F (International 
Vienna (Aastra) 1977. (In French). 6). 


~~ 
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for the design of a large scale fast reactor fuel reprocessing plant to paeed Gs 2 grind -burn-leach head-end treatment and a modified 
come into operation in the late 1980s to support the projected U.K. IOREX-type chemical processing are the optimum choice for the 
flowsheet. An overview of the present status achieved in construc- 
; differences between fast reactor and thermal reactor fuel tion of a small reprocessing facility, called JUPITER, is ted. It 
i hnologies and describes some of the develo t includes a discussion of lems which have already prego 
b: solved like the treatment of fi 
| current design p iy 1s ; 

nuclear power and its fuel 
¥ cycles; Austria (2 May . rojects for ture. 
i The establishment of the basic process must include the 
; determination of the sensitivity of the process to operational errors 37112 
| or plant failures. The probability, and consequences of escapes of spent 
3 activity must be evaluated and emergency procedures set up to deal - 
3 with accidents which might lead to such escapes. The administrative AOl. : 
§ arrangements for safety should include a safety evaluation and and its fuel 
4 advisory service independent of line management. A quality assur- cycles; Salzburg, Austria (2 May 1977). , 
In June 1970, Japan Gasoline Co., Ltd (JGC)and Saint- 
3 important. design and construction of the plant must include: (i) Goblan Techniques Nouvelles of France received an order for the 
Attention to plant reliability. Maintenance and inspection procedures construction of a reprocessing plant from Power Reactor and Nucle- 
‘ to maintain reliability must be adopted and the design should include ar Fuel Development Corporation, as a joint prime contractor. JGC 
j measures to facilitate in-service en Ooo plant. (ii) was responsible for: procurement, inspection, and schedule control 
Suitable and sufficient means of i prevention of mal- of equipment and materials other than those imported from Europe; 
3 function, ee ees bearing in mind both the timescale of for conclusion of contracts with various subcontractors relating to 
4 development of fault and its consequences. (iii) Measures for the a construction, piping, and similar work; and for supervi- 
; containment of activity. Penetrations from active into operating sion of work. Field work began in June 1971 and was ee. 
; areas should be eliminated or minimized and maintenance should be ed in about 40 months. This paper describes the experiences of JGC 
: during the period of the entire operation, and on the basis of this 
experience recommends modifications to their approach to similar 
projects in the future. 
i 37113 (IAEA-CN—36/224) Design, construction, operation and 
i maintenance of reprocessing plants. Experience gained. Couture, J.; 
cycles; Salzburg, Austria (2 May 1977). 
The concept of co-locating and integrating fuel cycle facilities 

at one site is discussed. This concept offers considerable advantages, 

especially in minimizing the amount of radioactive material to be 

transported on public roads. Safeguards and physical protection as 

relating to such an integrated system of facilities are analyzed in 

detail, also industrial and commercial questions. An overall risk- 

benefit evaluation turns out to be in favor of fuel cycle centers. 

These centers seem to be specifically attractive with regard to the 

back end of the fuel cycle, including on-site disposal of radioactive 

wastes. The respective German approach is presented as an example. 

ime scale and cost for the implementation of this concept are 

important factors to be looked at. Since participation of governmen- 

tal institutions their 

respective roles as compared with industry must be clearly defined. 

The idea of adjusting fuel cycle centers to i rather than 

national use might be an attractive option, on the specific 

parameters in the region, though results of existing multinational through UNITED REPROCESSORS Gmbh into a technical infor- 

ventures are inconclusive in this respect. Major difficulties might be mationexchange pro; with its ee (BNFL) and German 

expected e.g. because of different national safety regulations and (KEWA) partners. UNITED REPROCESSORS is a joint subsid- 
standards as well as commercial conditions among partner countries. iary of COGEMA, of British Nuclear Fuels Limited (BNFL) and of 

Public acceptance in the host country seems to be another stumbling the German Company KERNBRENNSTOFF 

block for the realization of this type of multinational facilities. WIEDERAUFARBEITUNGSGESELLSCHAFT mbh (KEWA). 

Vienna . 

rom International conference on nuclear power and its fuel 

cycles; Salzburg, Austria (2 May 1977). From International conference on nuclear power and its fuel 

For more than ten years extensive R and D work has been cycles; Salzburg, Austria (2 May 1977). 
The industry of irradiated fuel sete already 
long 1 since it operating in the last few years o 
World War Il. The AAD WS of nuclear energy, in par- 
its having ly enric or recyc as ticular with light water reactors and fast breeders, gave rise to some 
the fissile and thorium as the fertile material embedded in a graphite new problems which are worthy of attention from the standpoint of 
matrix. They include the development of processes and equipment safety and protection. The safety analysis of a facility must be made 
for reprocessing and remote preparation of coated microspheres with the aid of a strict method, such that no important safety-related 
from the recovered uranium. The paper reviews the issues and point is overlooked. This is the essential condition for overcoming 

Le eo ee ee nuclear hazards. The main problems of the irradiated fuel processing 

from HTGR’s of different design and composition. It is antici- plants are surveyed. Liquid and gaseous effluents are the main 


fuel 

fuel, dissolution, extraction, are examined from the 
point of nuclear hazards: irradiation, contamination, criticality. 
emphasize the main features of 
problems of dismantling after 


37115 (IAEA-CN—36/274) Nuclear ag cycle for research and 
power reactors. Stefanovic, D.; wie, Me Gab .; Matausek, M.V.; Pop- 
J.; Popovic, D.; i ternational 
tomic 


strategy in power reactors or in research reactors of 

realization. 


deals with basic probl wean. open 
paper with some basic weer solved by a developing 
country, wishing to control and rule its nuclear fuel cycle. Particular 
stenton i paid othe following topics the use of ful in power and 
le reprocessing strate; e 


37116 (IAEA-CN—36/304) Italian experience with pilot repro- 
Cao, S.; H.; Rolandi, G.; Simonetta, R. 
ternational Atomic Ener TEy Agency, Vienna (Austria)). 1977. vp. 
‘CONF-770505—12). V 02/MF A0O1. 

From International conference on nuclear power and its fuel 


the importance of pilot plan experiments to optimize the 
tive a CNEN Eurex . plant, in Saluggia (Vercelli), with a 50 
kg/d thruput, in operation since ‘71, has ay cn several repro- 
cessing coment o MTR type fuel ‘elements. Two different chemi- 
cal flowsheets respectively on TBP and tertiary 
thoroughly tested and com : a concise com: ive evaluation 
of the results obtained wii the two schemes is given. Extensive 
modifications have then been introduced (namely a new headend cell 


amines were 


equipped with a shear) to make the plant suitable to reprocess power Pr 


reactor fuels. The experimental program of the _ includes a joint 
CNEN-AECL reprocessing experiment on CANDU (Pickering) 
fuel p wnt, to demonstrate a two cycle, amine based recovery 
the plutonium. Later, a stock of high burnup fuel elements moat 
the P’ Trino power station will be to recover Pu and 
U with a Purex type flowsheet. the second CNEN experi- 
mental reprocessing plant located at Trisaia Nuclear Center 
(Matera), started active two years ago. In the first cam- 
paign Th-U mixed oxide elements irradiated in the Elk River 
reactor were processed. Results of thisexperiment are reported. 
ITREC special design features confer a high degree of versability to 
the plant allowing for substantial a modification under 
remote control conditions. For this reason the plant will be princi- 
pally devoted in a near future to ddveneed equipment testing. 
Along this line hi Ae contactor of a new type 
a in the frame of a joint 
between CNEN and th the 1 Polish AEC. 
37117 Basic problems of fast reactor fuel 
reprocessing. Dem'yanovich, M.A.; Ivanov, P.M.; Novoselov, G.P.; 
Prusakov, V.N.; Renard, Eh.V.; Skiba, O.V.; Serov, A.V.; Tsarenko, 
AF,; Shevchenko, V.B.; Shmidt, V.S. (International Atomic Energy 
(Austria) 1977. 14p. (In Russian). (CO) 


cycles; Salzburg, Austria (2 May 1977). 

The paper considers two major directions in the recovery of 
fuel elements of nuclear oe oe operated by fast reactors that 
are being developed in pd be ng: us procedures based on 
dissolution of fast reactor fuel with following isolation and 
complete purification of valuable fuel components by a solvent 
extraction method; b) non-aqueous procedures based on fluorination 
of valuable fuel components and their from fission 
products by sublimation of higher fluorides. The section of the 

report dealing with aqueous procedures considers the problems of 
Ginolution, radiation chemistry of aqueous and organic solutions, 
extraction and separation of uranium “or plutonium macroamounts 
(equilibrium and kinetics), mathematical ing of extraction 


um macrocc 


process, use of water soluble neutron poisons, valent state of plutoni- 
dealing with 


it , etc. The section of the report 
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fluorination procedures considers the results of the 

reprocessing of reactor BOR-60 irradiated uranium with the 
burn-up above 10% cooled for 3-6 months. The gives the 


ts carried out on BOR-60 and BR-5 
reactor fuels by the method of melting, as well as data on the 
distribution of -product elements in the apparatuses of experi- 


also gives data on amounts, corrosion; and 
activity of wastes and discusses the conditions of long-term safe 
storage. 


37118 Basic problems of fuel recovery 
from spent nuclear reactor fuel elements. Fomin, V.V.; Shevchenko, 
V.B.; Zemlyanukhin, V.I.; Chugreev, N.S.; Shmidt, VS.; Lazarev, 
L.N.; Kondrat’ev, A.N. (international Atomic 
Vienna Gah). 1977. vp. (In Russian). (CONF- 1). 


; Salzburg, Austria (2 May 1977). 


considers of fuel from various 
lear power plants RBMIK. RBN), as required 


Some power engineering development = 
Some consideration is given to the iti 
fuel reprocessing plants, based on requirements for fuel 
clement protcction fecl oyole 
nomics; and to fuel “cooling” 
An analysis is made of the advisibility of isolating 
ium elements and fission products. The possibility o' suapuegaaent 
describes the characteristics of technological flowcharts 
plants with reactors; it includes the recovery of uranium, 
ments. peculiar technological aspects o! reprocessing 
elements from fast reactor power stations are examined. Design 
solutions are described for spent fuel element ing flow- 
charts. The demand made upon fuel recovery flowc’ by the need 


disposal of active wastes resulting from irradiated element 
reprocessing are given. 


37119 (IAEA-CN—36/391) Indian experience in fuel reprocess- 
ing. Prasad, A.N.; Kumar, S.V. (International Atomic 
we Vienna (Austria)). 1977. 7p. (CONF-770505—25). V 


From In on nuclear power and its fuel 
Salzburg, Austria (0 May 1977). 
_ Plant scale ex in fuel in India was start- 


which is undergoing precommissioning trial runs. Some of 
the details of this plant are dealt with in this paper. In view of the 
are 


to in a fuel plant, some of them require 
it during their service if the plant life has to be extended. 


ly decommissioned. Some 


37120 (IAEA-CN—36/408) Retention of gaseous isotopes. 
Yarbro, O.0.; Mailen, J.C.; Stephenson, M.J. (International Atomic 
Energy Agency, Vienna (Austria). 1977. 12p. (CONF-770505—33). 


y' it ys. 
rapid growth of the nuclear power industry along with a desire to 


for retention of gaseous including '"I, 


ods for evolving up to 99% of the iodine from dissolver solutions to 
minimize its introduction and distribution throughou' 

as scrubbing media effectively removes all 


3808 ERDA ENERGY Ri 
noxious products for the environment. Their effect is evaluated and a 
the releases. The of solid waste various in 
770505—31). V 02/MF A0O1. 
From International conference on nuclear power and its fuel : 
cycles; Salzburg, Austria (2 May 1977). 
cycl 
rec 
high 
the 4 
4 
4 
4 
Problems and difficulties recently experienced in the repro- | 
cycle} 
rom the 40 MWEtI research reactor. on has helped in 3 
generating —— and trained manpower for future r i d 
plants. With the Trombay experience, a larger plant of capacity 100 4 
tonnes U/year to reprocess spent oxide fuels from the Tarapur ; 
WR) and Rajasthan (PHWR) power reactors has been built at ; 
4 
levels low enough to establish direct accesss to such equipment. For 3 
making modifications in the plant to extend its life and also to enable i 
ex of capacity, the Trombay plant has been successfully be 
From International conference on nuclear power and its fuel 
of the LMFBR reprocessing development program has been devot- ¥ 
ed to understanding the behavior of gaseous fission products in plant i 
process and effluent streams and the development of advanced ; 
systems for their removal. Systems for iodine control include meth- 4 
i 
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forms from off-gas streams while handling the kilogram quantities of 
iodine rove head-end and dissolver off-gas streams. Silver 
zeolite is very effective iodine forms st low iodine 


pw i le for removal and concentration 


gen. 
and organics) present in typical reprocessing plant of? gs whereas 
the cryogenic system requires an extensive feed gas pretreatment 


37121 (IAEA-CN—36/487) Regional nuclear fuel cycle centers 
Bennett, L.; Catlin, R.G.; Meckoni, V. (International 

ciara Vienna (Austria)). 1977. vp. (CONF- 


Energy Agency and at the General Assembly of the United Nations. 
ly has concentrated on what is 


eloped, characteristic data on material 


has been dev data on and cost 
factors have been generated, and an analytic system has been devel- 
oped to carry out such evaluations i sensitivity 
analysis. Studies in related areas on institu organiza- 
tional, environmental, materials control and other essential aspects 


examine and work out alternative strategies pertinent to their present 
al, frameworks or agreements for the 
37122 of mater facie. Detlews, Lenne 
W. (International A , Vienna (Austria). 

1977. 13p. (In French). (CONF.77 V 02/MF AOl. 
| AS International conference on nuclear power and its fuel 


plant, their implications and the knowledge d from theee expe- 
Tiences. It includes the results 


regarding decommissioning 
conlusions which are presented should weigh heavily in the consid- 


power programmes. paper notes 
should be between those responsible for the nuclear facility 


water reactor fuels. McMurray, P.R. (International A 
ME Adi Vienna (Austria)). 1977. 8p. (CONF-770505—24). V 


on nuclear power and its fuel 


rom International conference on 
cre, May 17 1977). 


plutonium fuel facilities in power reactor a eee 
corporation. Sato, S.; Akutsu, H.; Nakajima, K.; Kono, K.; Muto, T. 
ternational Atomic Agency, Vienna (Austria)). "1977. 1lp. 
AOl. 
rom International conference on nuclear power and its fuel 
cycles; Austin () Map 1977). 

PNC leted the construction of the first Japanese 
cessing plant in 1974, The 
will have a capacity of 0.7 metric tons of spent fuel per day. Various 
se measures for earthquake, radiation, criticality, fire, explosion 

of radioactive materials are provided in the plant. 8,000 

Cl of and 50 Gi of per day will be released from the plant to 

trem per year. Liquid watt containing 0.7 Cl per day” will be 
Liquid waste containing per day 

Into the sea. Whole bod dose is conservatively estimated 

tote Io m wy year. R and D for removal of “Kr and reducing 

for of Tadioactive liquid waste are also 


significan’ 
“zero-contamination control policy”, surface contamination air- 
borne contamination in ion rooms are maintained at the back- 
ground level in usual 


operation. 
at the maximum about one-hundredths of the 


and is sufficient to satisfy the 

37125 (IAEA-CN—36/562) fuel cycle centers. 

Smiley, S.H.; Black, K.M. (International A wc y 

Vienna (Austria). 1977. 14p. (CONF-770505—348). U AOl. 
From International conference on nuclear power and its fuel 


The United States Nuclear Regulatory Commission (NRC) 
has considered the nuclear energy center concept for fuel cycle 
RIRC defined fuel eycle centers to consist of fuc! 

mised oxide fuel fabrication plants, and optional higevel wast 


37126 (IAEA-CN—36/567) Reprocessing of 
Sauteron, 3.5 J.; Roblin, P.; 
Pp. 


Vv A 


laboratory studies in Fontena: 3) the working 

the pilot plant in Phenix (1)). 

remain man to solve to to rom 


solid wastes and high activity solutions treatment, insoluble 
tioning, oe it program was to 
these in due time (laboratory, c engineeering, AT1 
workshop, pt plant in Marcoule, sale one prototypes test con 
ceptual ies). This program turns on the process head end 
dling, shearing, chopping, dissolution and clarification of solutions) 
the solvent extractions, PuO» elaboration. At each step, the problems 


neering scale experiments with simulated commercial reprocessing 
wastes and intermediate level wastes. Commercial scale experience 
with combined operations of all the required processes and equip- 
ment are needed to demonstrate reliable reprocessing centers. 
following final vaporization feasible. Krypton is effectively 
released during dsolutionand can | be removed from the relatively 
small volume -end and dissolver off-gas stream. Two methods 
of krypton: (1) 
3 enic absorption 
| system. 
a cycles; Salzburg, Austria (2 May 1977). 
q 2.B.-.P.1./06 This entry prepared from abstract. 
i The concept of regional fuel cycle centers (RFCC) has at- 
8 tracted wide interest. The concept was endorsed by many countries being COnducted. salely COMO! in plutonium handling WOrk [Or 
3 in discussions at the General Conference of the International Atomic both R and D and fuel fabrication has been successfully conducted 
4 erred to as th Da na of th iv cyc De ij is th 
$ portion which is currently problematic. The study covers transport, MPB. External expo- 
4 Se Peres ont recycle activities starting from the time the sure has been generally controlled below three-tenths rem for three 
leaves reactor pee and through all steps until months, by shielding and mechanization The radioactiv- 
4 the recycled fuel is in finished elements and shipped to the on uent disposal is ensured 
q reactor. A detailed evaluation of the specific features of large far below the regulation level. Nuclear material control is main- 
i regional fuel cycle centers established on a multinational basis vis-a- tained by a computer system, and no criticality problem has oc- 
4 vis smaller dis; fuel cycle facilities set up on a national basis has curred. The safeguard system and installation has been improved, 
4 
| 
¢ ve ; mai ve during the course o 
: center sizes corresponded to the fuel throughput of power plants 
: with a total capacity of 50,000 - 300,000 MWe. Siting of fuel cycle 
| centers presents a considerably smaller problem than the siting of 
: reactors.Some construction economies may be attainable with fuel 
cycle centers; such centers offer opportunities for wapneves waste 
management systems. Combined centers consisting of reactors and 
ig and mixed oxide fuel fabrication plants were also 
) ied. Development of Pres reactors could reduce 
3 any economic penalties of combined centers.ity of such a concept 
é and to identify the problems that need to be overcome to assure its 
ultimate success. 
; Nuclear Energy Agency of OECD and the International Atomic 
i French). ( - 
; From Internati fuel 
and Competent public authorities who jointly should m a@ realist cycles; Salzburg, A 
determination of the eventual disposition of the nuclear facility, even 
before it is built. Recommendations cover the responsibilities of 
nuclear plant entrepreneurs, designers, operators, and public and 
regulatory authorities. 
a a well 
i ient process for recovering uranium and plutonium for fuel 
4 recycle and separating the wastes for further treatment and packag- 
e ing. The technologies for confinement of radioactive effluents have 
a been developed but have had limited utilization in the processing of 
$ commercial light water reactor fuels. Technologies for solidification related to the aqueous reprocessing, CEA and PUK have developed 
8 and packaging of radioactive wastes have not yet been demonstrated in their laboratories a dry process which uses uranium and plutonium 
Hl but significant experience has been gained in laboratory and engi- hexafluorides volatility to separate them from fission products. Re- 
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sults which were obtained on plutonium fuels pinpointed the interest 
of this processwhich shows potential advantages for economy and 
security. 


ment activities at the Karisruhe N by 


Research Centre and the ex gained from operation of the 
pilot and the experience gained from operation ofthe 
— its operation since September 1971, the WAK plant, with a 
has successfully demonstrated the 


work will include retention of krypton-85 from dissolver off- 


and reliability. Based on experience which has i by 
ig cam with LWR fuels up to 37000 d/t and 

R fuel in the MILLI rer pay by 
runs on plant scale, is reported on (1) impro 
procedures for off-gas treatment and tion, (2) dissolution and 
solvent extraction of high-burn-up fuels, (3) application of “salt-free” 
procedures in U/Pu separation, reoxi i 
absorbing for criticality control 


37128 (ICP—1110) LWR fuel reprocessing and recycle progress 
report for October 1—December 31, 1976. Slansky, C.M.; Dickey, 
B.R.; Musgrave, B.C.; Rohde, K.L. (Idaho National Engineering 
Lab., os (USA)). Jan 1977. Contract EY-76-C-07-1540. 23p. 


LWR Off-Gas Treatment: the design of a test Le 
study the NO/sub x/—NHs reactions over ong ae i 

Iodine-129 Adsorbent and Storage elopment: The 

loading capacity of silver-exchanged mordenite Zeolon-900 

‘AgZ) is about the same as that of en faujasite Type 

(Asx). | Iodine desorption tests indicate that the matrix effect of 

lites Types X and Z on chemisorbed AglI is small. HI 

desorption from AgIZ #s a function of bed temperature and superfi- 


tion rates indicates that ited up to ten times 
faster than they can be loaded. Waste Management: A bench-scale 
tank is being developed for ee. Sy studies of solution 


substitutes may cause an increase in the corrosion rate. The effect of 


to oxide. Part 
x, D.F.; Shipley, J.P. Alamos Scientific Lab., N.Mex. 
(USA)). vee 1977. tract W-7405-ENG-36. 9p. P 02/MF AOl. 
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Alamos to recommend methods for safeguards and 
accoun convert We plan owe he LASC Dyna 


by th the Savannah 


37131 (NUREG—0216) Public comments and Task Force re- 
sponses regarding the environmental survey of the reprocessing and 
Safety and Safeguards). Mar 1977. br the Nik NTIS $11.75. 
This document contains responses NRC Task Force to 
comments received on the of the 
Cycle” (NUREG-O116), Management Portions of the L Fuel 
Cycle” -0116). These responses are directed at all com- 
Additional information on the environmental impacts of reprocess- 
the publication of -0116 or which adds requested clarifica- 
tion to the information in that document. 


37132 (RFP—2590) Light Water Reactor Fuel Recycle program 
nitrate-to-oxide conversion project progress report, July— 

1976. Lehmkuhl, G.D. (Atomics International Div., 

7 Feb 1977. Contract EY-76-C-04-3533. 15p. 


Dep. NTI 

direct deniraton was nly chosen prime 
for converting plutonium nitrate to plutonium o: All 

precipitation-calcination. The selection was based on block ‘flow 
and initial information on the processes under consider- 
ation. An updated selection of the primary process, based on more 
com; flow diagrams and information, will be made in March 
= . This report summarizes information on the candidate conver- 
son processes, and om the inital selection of the primery proce. 


ral es eluting uranyl sulfate or uranyl carbonate ions 
adsorbed on Stamberg, K.,; Vebr, Z. Czech Patent 
145,748. is 15 1972. 2p. (in Czech). 

Develipunet of Cues Czechoslovak patent 145746 by the same 


Effective elution of uranyl sulfates or of uranyl carbonates 
(NH4)2SO, at concentrations hi than 5 wt.% which also contains 
alkaline substances (Na2COs, NaHCOs, NHs, NaOH at a concentra- 
tion of 0.1 to 10 wt.%), 1 to 20% organic polar solvent (alcohol, 
acetone) and an anion or mixture of anions with a high partial molar 

entropy (0.1 to 1.0 N NOs~, ClO;~, ). 


37134 ew yd eluting uranyl sulfate or uranyl carbonate ions 
adsorbed on anion exchangers. Stamberg, K.; Vebr., Z. Czech Patent 
pec * 15 Oct 1972. 3p. (In Czech). 
Uranyl sulfate or uranyl carbonate anions adsorbed on anion 

slate ofan alll metal at total concentra ammoni- 

or an alkali metal sulfate at a total concentration within 

of 5 wt.% to saturated solution, 2. alkaline substances 
(Nahe, NH,OH, NaOH) at concentrations between 0.1 
and 10%, 3. organic solvents (methanol, ethanol, acetone or mixtures 
thereof) at a total concentration of 1 to 10 wt.%. The method is 
designed as part of uranium ore processing. 


F.; Schmieder, H.; Goldacker, H.; Warnecke, E. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse Chemie). 
369-372 of In Mannheim, 29.3.-1.4.1977. 
ZAED (1977). (In German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


37136 Emissions and operational experience with 
tems reprocessing plants. Herrmann, G.; Leichsenring, CH: 
Schuettelkopf, H.; Wilhelm, J. (Gesellschaft zur i 
von Kernbrennstoffen m.b.H., Eggenstein- (Germany, 
F.R.); Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Ger- 
Germany, F.R.; ZAED (S77). (In German) 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 


ww tte of Knoch, 
W. (Geselischaft Wiederaufarbeitung von 
m.b.H., Eggenstein-Leopoldshafen F.R.); Kernbrenn- 


2327240 


ZX 


tially be conce oxalate precipita- 
Atomic gency, Vi Op. 
(CONF-770505—29). V 02/MF A0O1. 
From International conference on nuclear power and its fuel ; 
cycles; Salzburg, Austria (2 May 1977). : 4 
An important basis for the planning and construction of a a 
large 1400 t U/year rocessing plant, scheduled for start-u Z 
burnup LWR-fuels. Substantial improvements have been achieved in | 
fuel handling techniques, head-end treatment, performance of _ 3 
activity extraction equi t, waste decrease by internal recycle, 5 
and iodine retention. experience has 3 
allowed a continuing reduction of radiation doses to plant personnel 
to a level as low as 13% of the maximum permissible limits. Future ‘ 
Recycle program. Development work on fuel reprocessing technol- \ 
ogy is aimed at the minimization of radioactive wastes, the minimiza- i 
tion of environmental releases, and the increase of 7 safety ; 
authors. 
solutions shows that solids continue to form for more than 200 h; the ; 
SS. formed can be redissolved in Turco Alkaline Rust 
ver, and 2 M oxalic acid dissolves about 65% of the solids. 
Laboratory evaporations show that simulated HLLW — 
substitutes for Pd, Rh, and Tc will provide valid data in the - 
scale ev tor and the bench-scale storage tank units with t r 
0.001 M) in typical HLLW solutions were also investigated. (DLC) 
37129 tage 4 Calculation of burn-up data for spent LWR- : 
fuels with respect to design of spent fuel reprocessing plants. " : 7 refs. ication ’ 
Gasteiger, R. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Wiederaufarbeitung und Abfallbehandlung; Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer —— Syste- 
— lyse). Nov 1976. 140p. (In German). (PWA—80/76). V 07/MF 
"The design of spent fuel eens plants makes necessary 
a detailed knowledge of the composition of the incoming fuels as a 
function of burn-up. This report gives a broad review on the 
composition of radionuclides in fuels (fission products, actinides) and 
structural materials for different burn-up data. 
37130 (LA—6721-PR) Conversion of plutonium nitrate solution , 
solid plutonium oxide is an important phase of the light-water 
reactor fuel recycle program. This report initiates a program at Los 
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heim, 29.3.-1.4. 


‘ congress 1977; Mannheim, Germany, F.R. (29 
1 tab.; 7 refs. Short communication only. 


W.; Bleyl, HJ Karlsruhe (Germany, 
Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ‘ZAED (1977). (in 
wien From Reactor congress 1977; Mannheim, Germany, F.R. 

5 tabs.; 3 refs. Short communication only. 


Dry feed-breed of HTR fuel. Walter, C.; Weh- 
i . (Nuklear-Chemie und (NUKEM), 
Hanau (Germany, F.R.)); Boehnert, R. 


lich G.m.b.H. (Germany, F. Chemiache echnologie). 
Mannheim, 


377-380 of In Reaktortagung, 29.3.-1.4.1977. Sektion 
uf. Eggenstein- 


: Brennstoffkreisla' Germany, F.R.; 
ZAED (1977). (In German) . 
37142 Uranium-236 in water reactor spent 


light 
Plant, TN). Nucl. Technol.; 32: No. 2, 176-1850 


compensa- 
product for **U content and to the value 
The meth- 
was and with 
some experience with 7**U in an enriching plant. 
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37143 (IAEA-CN—36/227) Experiences with the use and appli- 
cation of regulations of irradiated fuels and of 


Vienne (Austria) 1977. 9p. (in French). U 
on nuclear power and its fuel 


rom International conference 
cycle: May 197 


(IAEA-CN—36/455) Radioactive 
fuel transport in Poland in the light of international 


Musialowicz, T. 
(Austria)). 1977. 9p. (CONF-770505—301). U 5 
From International conference on nuclear power and its fuel 
Austria May 1977). 


paper 1 
performing quite « mumbo of various shipments and dal with the 
application of the relevant transport regulations. It also gives a brief 

ol 


of radioactive materials. Platt, A.M.; Rhoads, R.E.; 


ed fuel, non-high-level waste, and plutonium with low heat 
. shipping systems in current use for 


for other fuel cycle materials (e.g., high-level waste 
hulls) have not been developed because there has been no 
these materials commercially. However, 
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been shown to be entirely suitable: this has been proven by the 
: satisfactory behavior of these containers in real accidents. Tests of 
falls from great heights onto a hard surface have shown in particular 
en, y, F.R.; . (in that the idea of a “non-deformable target” is an extremely rigorous 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 requirement. The only important change in the I.A.E.A. criteria for 
Mar 1977). Satis hes been the of the contact dese 
P Short communication only. rate 200mr/hr to 1,000mr/hr. This change has contributed to 
the increased a of the loading and unloading of the 
casks.Regulation fall tests for type B containers are perhaps not 
Oct of entirely adapted to light-weight containers which are more resistant 
: trum Karlsruhe (Germany, F.R.). inst. fuer Heisse Chemie). pp 381. __%© these tests than to those of dynamic crushing. 
384 of In Mannheim, 29.3.-1.4.1977.. Sektion 3: 
Brennstoffkreislauf. Eggenstein-Leopoldshafen, Germany, F.R.; 
a ZAED (1977). (in German 
Mar 
cyc! 
National regulations for the transport of radioactive materials 
g and nuclear fuel in Poland are discussed. Basic transport require- 
3 ments and regulations, transport experience including transport acci- 
dents and emergency service are described. The comparison with 
‘ international regulations is given. 
Bes 37145 (IAEA-CN—36/559) Status and future aspects of nuclear 
A fuel cycle transports in the Federal Republic of Germany. Blechsch- 
q midt, M.; Keese, H. (International Atomic 7, Agency, Vienna 
(Austria)). 1977. 9p. (CONF-770505—300). U 02/MF 
4 37140 Two in-line techniques for process and safety monitoring of From International conference on nuclear power and its fuel 
y highly active solutions in reprocessing plants. Schulze, G.; Wuerz, H. cycles; Salzburg, Austria (2 May 1977). 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 3.3.-.T.1./06. 
4 tronenphysik und Reaktortechnik). pp 385-388 of In Reaktortagung, The transport practices in the Federal Republic of Germany 
: Mannheim, 29.3.-1.4.1977. Sektion °. Brennstoffkreislauf. Eggen- for materials of the nuclear fuel cycle are discussed. Particularly 
3 stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) containers and modes of transport for UFs, fresh and spent fuel 
i From Reactor congress 1977; Mannheim, Germany, F.R. (29 elements, plutonium and radwaste sre described, with main emphasis 
: Mar 1977). on transport to reprocessing and waste storage facilities. In most 
4 4 figs.; 2 tabs.; 6 refs. Short communication only. cases nuclear materials have to be shipped across the borders be- 
& cause at present neither an enrichment nor an industrial reprocessing 
3 plant exists in the Federal Republic of Germany. Transports are 
| therefore carried out according to international standards, such as 
F the IAEA recommendations laid down in legal traffic regulations. 
4 Control and physi rotection are being exercised on the basis of 
and transport problems related to decommissioning and the oper- 
ation of a nuclear fuel cycle center. 
37146 
¢ 77) R.M. (International Atomic Energy Agency, Vienna (Austria)). 
: t by recycling 1977. 10p. (CONF-770505—346). U 02/MF AOl. sie 
5 : : : : From International conference on nuclear power and its 
| Convent Anta @ May 1979 
The transport of radioactive material forms a vital link in the 
ations for use by investigators of the light water reactor fuel cycle nuclear fuel cycle in the United States. Actual U.S. experience - 
a ing recourse to specialized multicomponent cascade technol- practice with such systems for the packaging and transport o' 
ast uranium ore concentrates, uranium hexafluoride, fresh fuel, irradiat- 
PO developed. Selected systems are reviewed and summarized. Trans- 
~_ safety in the U.S. is regulated by the U.S. Department of 
ransportation and the Nuclear Regulatory Commission. Key regu- 
lations i ing requirements, allowable radiation dose 
rates, and i lures are reviewed. Although the radioac- 
tive material shipping industry has an outstanding safety record, 
opposition to nuclear fuel cycle shipments has surfaced in several 
areas. The U.S. a ban on the shipment of plutonium by 
air, the actions of New York City to prohibit certain shipments 
within the city limits, and the requirement of U.S. railroads to ship 
: spent fuel casks only in dedicated trains are reviewed. 
ioactive materials, that of 
transport of plutonium comprises the highest potential risk of con- G AND ECONOMICS 
tamination. In these two cases, however, the guidelines issued as 
early as the first editions of the .A.E.A. Transport Regulations have REFER ALSO TO CITATION(S) 37501 


S.R.; Chowdhury, R.K.; Rahman, A. Energy 
Agency; Vienna (Austria)). 1977. 12p. Atoms 


From International conference on nuclear power and its fuel 

Prva Austria (2 May 1977). 

The. oa? f Afghanistan, Pakistan, India, Ceylon, 
region consisting 

Male Malaysia, Thailand, and Indonesia is 
considered for a model study on the possibility of establishing 
regional fuel cycle centres. Nuclear power generation capacity for 
this region is estimated and projected through 2000 A.D. and ac- 
cordingly the demands for various nuclear cycle services are 
determined. Preliminary calculations show that for the region con- 
version and fuel pense plants may be economically feasible 
before 1990 whereas rep: lants may become feasible only 
after 1990. The possibility of eee plant is even more uncer- 
tain. Ore, enrichment and fabrication in future may constitute more 
than 95-98% of the total fuel cycle cost. For fuel cycle economy, 
therefore, regional cooperation should be emphasized for these ser- 
vices. Reprocessing has to be considered because of the valuable 
fissile materials present in the spent fuel. Assuming that regional fuel 
cycle centre/centres may be established in the study 
considered the local advantages and disadvantages of such an effort. 
Though no major problem could be identified in the case of conver- 
- and fabrication plants, considerable difficulty is anticipated from 

reprocessing plant because of waste management and disposal 
oien lems. Bangladesh does not appear to have any suitable waste 
disposal site in view of the present technology. However, if the long 
term ae ie problemns of solidified wastes are resolved then 
wastes ma dumped in the sea-canyon in the Bay of Bengal 
(called. the “Swatch of so ground”) or in the deep underground 
caverns. 


(IAEA-CN—36/55) Industrial and commercial consider- 
ations affecting future uranium supply and demand. Kostuik, J. (Inter. 
national Atomic Energy Agency, Vienna (Austria)). 1977. 13p. 
(CONF-770505—285). fig 02/MF A01 

From International conference on nuclear power and its fuel 
cycles; Salzbur ‘ee Austria (2 May 1977). 


2.A.2.P. 

balance of supply and demand for uranium, with particular reference 
to factors which are likely to affect commercial decisions. The 
physical constraints limiting the rate of expansion of production are 
examined, both in the short term, based on known and in 
the longer term, as a result of exploration. The scale of the uncer- 
tainties in estimated and the consequential need for a 
determined effort to improve the data base on which commercial 
judgements have to be made is stressed. The powerful influences 
which governmental actions can have on commercial decision- 


(IAEA-CN—36/57) 
supply of nuclear fuel cycle services. Allda ~ el (International 

Energy Agency, Vienna (Austria)). 1 ip. (CONF-770505— 
322). U 02/MF AO1. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.B.-.P.1./03. 

The paper draws on B.N.F.L.’s wide of interna- 
tional collaboration in nuclear fuel process activities to examine the 
pros and cons of international agreements. Initially, the factors that 
influence the need to co-operate, the extent of possible gee 
and the alternative types of agreement are reviewed. Next, the 
benefits, problems and risks associated with each function, such as 
managmenet, financial, R and D, marketing and operations that 
could be covered within the scope of an international agreement, are 
experience obtained by B. L. in co-operation with other organi- 
sations over several years in operating both major and much smaller 
agreements illustrating the rationale behind the co-operation, the 
resolution of ‘teething’ troubles and the current status of these 
organisations. In ccnclusion, the paper comments upon the effective- 
ness of collaboration agreements and identifies several requirements 
for internation co-operation to succeed. 


37150 (IAEA-CN—36/220) Nuclear fuel andi light and shadow. 
Giraud, A. (International Atomic Ener, Vienna (Aus- 
tria)). 1977. 11p. (In French). (CONF 710805 U 02/MF 
From International conference on nuclear power and its fuel 
cycles; May 1977). 
The nuclear fel industry has afar reaching effect on 
future world energy developments. The growth in turnover of this 


industry follows a by 1985 this will have 
reached a figure of 2 billion dollars. Furthermore, the 


fuel cycle 


of this industry is subj 
political constraints which imply the availability of raw ei. 
technological know-how, and production facilities. Various factors 
which could have an adverse influence on the cycle: technical, 
economic, or financial difficulties, environmental —— 


develo lopment of cycle, energy and the fulfillment 
of nuc! rograms is emphasized. It is concluded that the 
nuclear fuel cycle ledioery 1 is ted with difficulties due to its 
extremely rapid growth rate wee every 5 years); it is a long 
by any heavy 
industry. The task which lays before us is difficult, but the fruit is 

worth the toil, as it is the cycle which will govern the growth of 


the nuclear industry. 
37151 a arg gpa Role of the Commission of the Eu- 
ropean Community of nuclear fuel 


supply and a, ont pA Charrault, J.C.; Orlowski, S. (Inter- 
national Atomic carte Vienna —— 1977. 11p. (in 
1. 


- a global policy aiming at diversification of energy sources and, 
sateoeeniite, at a rapidly increasing demand for nuclear fuel; - a 
large natural uranium dependency from foreign sources and possible 
is not increased and encouraged; enriched uranium needs already 
increasing participation of the two European indusirial 
Eurodif and Urenco; - a shortage of reprocessing — begin- 
ning the next decade due to some technical poe it mainly due 
to the recently confirmed non-profit character of reprocessing for 
the years to come; - general safety and environmental problems 
linked with the closure of the fuel cycle, like an adequate manage- 
ment and Ae igs of the radioactive waste and a safe Plutonium 
industry; and - an increased international control on special fissile 
materials and strategic nuclear equipment. The Euratom oy 
vides procedures and instruments to deal with a large part o 
ur a continous and uate 

elopment of the European nuclear industry is and 
its different aspects analysed. 


37152 Supply and demand estimates for 
the nuclear fuel cycle. Haussermann, W.; Hogroian, P.; Krymm, R.; 
J. Atomic Ener Vienna (Aus- 
tria)). 1977. vp. (In French). (CONF- 283). U 02/MF AOl. 
From International ference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.A.2.P.2./01 This entry prepared from abstract. 

Based on the nuclear power growth forecasts described in the 
papers for Session I.B., estimates of requirements in the nuclear fuel 
cycle are given, notably ly concerning: - natural uranium, - — 
uranium, - fuel fabrication services, and - reprocessing services. The 
on fuel cycle requirements is discussed. a 

for uranium and related fuel cycle 
compared with the foreseeable demand. 
period between now and the year 2000. oven want 
determine the influence of possible variations in reactor strategies on 

resul cycle requirements 


37153 (IAEA-CN—36/509) International in supply 
of nuclear fuel and fuel cycle services. Sievering, N.F. Jr. (Interna- 
tional Atomic Energy Auny Vienna (Austria)). 1977. vp. (CONF- 
770505—347). U 02/MF A’ 

cycles; Salzburg, Austria (2 May 1977). 

2.B.-.P.1./02 This entry prepared from abstract. 

legitimate desires to achieve greater 
self-sufficiency han 
ond 


2 
5 


i 
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| 
The present situation of the nuclear fuel industry and supply ‘ 
is said to be unsatisfactory in many parts of the world; as far as the i 
Ww 
REFE 
4 
y UDICCLIV O Oli-DIO On tin OLNC! ig 
ered. The recent evolution of nuclear fuel cycle activities are exam- 37156 
ined including the scope of cooperation both among nuclear supplier rontroilin: 
states and between supplier and non-supplier states; explores the cycle. B 
arenas in which common efforts are, can and should be undertaken Lroenier, 
(e.g., in terms of the nuclear resource base, the provision of essential B.; Mc 
services such as enrichment, and the management of nuclear waste), (Austria), 
and identifies means by which national aspirations and international aaa 


AUG. 15, 1977 


security concerns can be effectively accommodated. Particular atten- 
tion is given to the methods by which the dissemination of sensitive 
technologies at facilities can be controlled without sacrificing the 
legitimate interests of any state, as well as to methods by which 
controls over potentially dangerous materials such as plutonium can 
be . The paper concludes that there are significant 
opportunities to achieve a high degree of international cooperation 
in the arena of fuel cycle services, and that the peaceful atom still 
can provide substantial benefits to modern society in a framework of 
Gal Under regime Of common rein ead 
tions. 


37154 (IAEA-CN—36/514) Fuel cycle financing, capital re- 
quirements and sources of funds. Manderbach, R.W. (International 
Atomic Energy aoe (Austria)). 1977. 7p. (CONF- 


ternational conference on nuclear power and its fuel 


importance today is the economic case for 
nuclear power the conservaton of precious fossil resources. 
Future growth of the nuclear power industry will depend to a large 
extent on the of a private competitive industry 
covering the total fuel cycle. Activities associated with the nuclear 
fuel cycle have unique investment requirements. Investments are 
ment and high technology some of which are not yet fully 
commercialized. Sources of capital will be examined on a national 
scale, such as net earnings, depreciation, capital market and public 
subsidies. The also examines, in the broader context, capital 
investments in highly industrialized and developing countries as well 
as di ing the possible areas of Government guarantees and 
financing. intensive capital required in certain segments of the 
cycle, which are to be dev private tions, has led to 
consideration of project financing in the United States. The situation 
on financial fuel cycle projects in other countries is also discussed. 
Comments are included on the money market investment climate in 
developing countries, particularly as pertaining to the development 
of uranium resources. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 37128, 37131 


37155 (IAEA-CN—36/8) Industrial aspects of radioactive 
management in Western Europe. Marcus, F.R.; Seynaeve, F. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). 1977. 7p. (CONF- 
770505—288). U 02/MF A0O1. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

3.2.-.T.1./01 6 tables. 

In 1980 there will be about 120 nuclear power reactors with 
70,000 MWe in operation in Western Europe, and this number will 
be doubled by 1985, when the nuclear capacity in ion is 

Management requirements resulting from this nuc expansion. 
Until a few years ago waste from nuclear research and from the use 
of isotopes in medicine has been the dominating i 


y 
a late 1976 review to be carried 


Moore, R.E. (International Atomic Agency 
(Austria)). 1977. (CONF. U AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977), 


gaseous 
resents the lowest treatment 
cost, current treatment technology, highest radiological dose. In 
i pape © ient radwaste treatment equip- 
to the “base” plant to reduce the amounts of radioac- 
tive materials released. The technolo, 


ite 


r vary 
the base plants and the total annual operating 
ing costs) vary from 0.009 to 7.0% 


tft 


jus 
costs t. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 38060 


37157 (NP—21742) Dow system for solidification of low level 
Chemical Co., Midland, Mich. (USA)). Oct 1976. 22p. Dow i 
cal Co., Midland, MI. 


37158 Method for the safe disposal of alkali metal. Johnson, 
T.R. (to Energy Research and Dev tt Administration). US 
Patent Py pee: 651,981. 27 Jan 1976. 8p. 
alkali metal in relatively inert metals such as 
The alloy thus formed is contacted with a molten 


FISSION FUELS 3813 
3.1.-.T.1./09. 

Cost/benefit surveys were made to determine the cost (in 
dollars) and effectiveness of radwaste treatment systems for decreas- 
ing the release of radioactive materials from model fuel cycle facili- 
ties, and to determine the benefits in terms of reduction in radiologi- 
cal dose commitment to individuals and populations in the surround- 
ing areas. The studies include milling of uranium ores, conversion of 
virgin uranium and recycle uranium to UFg, fabrication of light: 
water reactor (LWR) fuels containing enriched uranium or enric’ 
uranium and yer: fabrication of high-temperature gas-cooled 
reactor (HTGR) fuels containing ***U and thorium, and reprocess- 
ing of LWR and HTGR fuels. Conceptual flowsheets were prepared 

From 
cycles; Salzbur 

2.A.2.P. av: le Ww may evelo over the next 30 years. 
The status of development for these technologies is disc 
dose estimates are for maximum individual total body an 
doses at the plant boundary and for population total-body 
doses out to 89 km. Comparisons of the doses vs annual 

dollars are Ga. In summary, they indicate that (1) th 

y doses can reduced to ay low fractions of the nat 

ground dose by the successful development and application 

: radwaste treatment methods; and (2) excluding mills, 

costs fi 

cost of 

Technology was developed to imbed waste slurries and solu- 
tions in a polymeric matrix to form a stable, solid material. The 
water leaching rate of test specimens of the material produced by the 
Dow system is well within acceptable limits. Laboratory test speci- 
mens were made using the Dow system, cement and urea formalde- 
hyde with simulated boiling water and pressurized water reactor 

4 evaporator bottoms, mixed bed ion —_ resins, filter aid materi- 

# als and decontamination solvent wastes. simulated wastes were 

E solidified with the Dow system with no adjustment in pH into a 

i liquid-free, homogeneous mass. The solids produced by the Dow 

& system have high strength and rey and meet or exceed 

- IAEA and DOT standards for the transport of radioactive materials. 

fe Wastes solidified by the Dow system are less susceptible to water 

x leaching than the other systems studied. Radiation exposure of 110 

a megarads or 75 temperature cycles between -20 to + 140°F on these 

solids had no measured effect. The for the 

system were ex lated to p 55-gallon solidifications 

five types of simvualated solids were stable, homogen- 

c eous and liquid-free. Examination and testing of the scale-up solids 

; verified laboratory data. After a small-scale verification trial, 900 

auch larger proportion irom the Gay to day Operation OF nucicé gallons of a radioactive decontamination solvent waste from a nucle- 

Ca a Teactors. Waste amounts from reprocessing of spent reactor ar power plant were successfully solidified in o—- drums into a 
fuel will rise more slowly. Waste ‘Production in other fuel cycle liguid-free, stable, homogeneous product. This field trial demonstrat- 

: industries is relatively insignificant. will be around 30 reactors the capabilities and predictability of the Dow system in a practi- 

. and other nuclear plants to take out of operation in Western po cal application. 
around 1990. The large-scale handling of these wastes calls for 
overall management peg based oun clear policies for storage and 

4 disposal. Questions are identified which have to be answered within 

; the next few years in order to allow the orderly development of such 

: pm ge waste management. These questions deal with: (i) rules 

regulations, (ii) new technital evidence, (iii) administrative 

i frameworks and responsibilities. Several areas of waste management 
are well suited to commercial waste operating firms, already estab- 

: lished at present in a number of European countries. The scope for kali metal hydroxide and possibly th kali metal Carbonate in the 
waste operators may include waste a eee of own presence of oxygen. This oxidizes the alkali metal to an oxide which 
or government owned treatment and storage i i and the is soluble within the molten salt. The salt is separated and contacted 
with steam or steam-CO, mixture to convert the alkali metal oxide to 

ly be the hydroxide. These reactions can be conducted with minimal 
discussed in light of gh by hydrogen evolution and with the heat of reaction distributed be- 
European industry. tween the several reaction steps. 

37156 (IAEA-CN—36/429) Cost/benefit analysis of methods for 37159 Low-temperature rectification for the separation of “Kr 
controlling the release of radioactive materials in the nuclear fuel and ™*Xe from nuclear facilities. Anderle, F.; Frey, H.; Lerch, G. 
cycle. Blanco, R.E.; Dahiman, R.C.; Davis, W. Jr.; Finney, B.C.; (Leybold-Heraeus G.m.b.H. und Co. K.G., Hanau (Germany, F.R.)). 
Groenier, W.S.; Hill, G.S.: Kii A.H.: Kitts. F.G.; Lindauer pp 401-404 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
: Brennstoffkreislauf. Germany, F.R.; 

ZAED (1977). (In German 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 

Mar 1977). 
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1 fig.; 3 tabs.; 2 refs. Short communication only. 


37160 SORPTEX process for head-end separation of aerosols and 
iodine from gaseous wastes from reprocessing plants. Furrer, J.; Wil- 
helm, J.G. (Kernforschungszentrum Karlsruhe (Germany, FR). 
Lab. fuer Aerosolphysik und Filtertechnik). 397-400 of In Reak- 
tortagung, Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. 
en Germany, F.R.; ZAED (1977). (In 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
y ; 2 refs. Short communication only. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 37454 


37161 (MLM—2395(TR)) Confinement chamber for radioactive 
or waste. 18 Jan 1977. Translation of . French Patent 


products 
2,209,983. 29p. Dep. NTIS $4.00. 
The invention deals with a confinement chamber for radioac- 


sto (9) and secondary tank of 
provided for cooling these tanks by convection. (DLC) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 37131, 37614, 37656 


37162 (IAEA-CN—36/280) New seponthen to deriving limits 
of the release of radioactive material into the environment. Lindell, B. 
ternational Atomic Energy Agency, Vienna (Austria)). 1977. 17p. 
rom International conference on nuclear power and its fuel 

cycles Austria (2 May 1977). 
myn, bie last few years, new principles have been devel- 
oped for the limitation of the release of radioactive material into the 
environment. It is no longer considered to base the 
limitation on limits for the concentrations of the various radionu- 
clides in air and water effluents. Such limits would not prevent large 
amounts of radioactive material from reaching the environment 
should effluent rates be high. A common practice has been to 
identify critical radionuclides and critical pathways and to base the 
limitation on authorized dose limits for local “critical ". If this 
were the only limitation, however, larger releases could be permitted 
after installing either higher stacks or equipment to retain the more 
short-lived radionuclides for decay before release. Continued release 


there would be no immediate control of overlapping exposures 
several sources, nor would the system antee control of the 
future situation. The new les described in this paper take the 


not only doses in critical groups but also 
Slobal ¢ objective is not only to ensure that 
individual dose limits will always be respected but also to meet the 
requiremeni that “all doses be kept as low as reasonably achievable”. 
The new approach is based on the most recent recommendations by 
the ICRP and has been described in a report by an IAEA panel 
(Procedures for establishing limits for the release of radioactive 
material into the environment). It has been applied in the develop- 
ment of new Swedish release regulations, which illustrate some of 
the problems which arise in the practical application. 


37163 Methods of establishing limits 
discharge to the environment of radionctve material emerging from the 
fuel cycle. Sitzlack, G.; Neumeister, K.; Rabold, H.; mg F.W. 
ternational A tomic Energy er Vienna (Austria)). 977. lip. 
cycles; (2 May 1977). 
fuel cycle stages, small amounts of radioactive 
materials are released to the environment. In the phases of ore 
mining milling and enrichment as well as of fuel element fabrication, 
mainly isotopes of the uranium decay series and uranium itself are 
released. During reactor operation the discharges of fission jucts, 
especially of radioactive noble gases and 131-I as well as T, and of 
activated corrosion products are of major interest. In reprocessing, 
the i 85-Kr, 129-I, 106-Ru, T and 131-I must be taken into 
account. discharges can considerably be nedeiiieeend 


- 
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genetic radiation exposure is only used as an limit 
which in no case may be exceeded. For the disc’ itation, 


Vienna (Austria). ‘1977. 17p. V 


rom International conference on nuclear power and its fuel 
cycles, Salzburg Austria (May 1977). 

Nuclear power is one of the alternative sources for meeting 
the increasing world requirements for energy production. The 

rate and is expected to reach about 620 GWe by 1985 and 


the fossil-fuel cycle (for pres the ecological effects of a 
most 


ucts of nuclear fission. Although most of the radionuclides released 
into the environment are of local or » becouse their 


air of nuclear facilities. Schuettelkopf, H.; Fessler, H. (Kernfors- 


I 
i not too high 
used in the measurement. The following sam; system is recom- 


cae aa value of the maximum permissible th: 

dose for infants. At least 50% of CHs “I are retained. Since the 
radiotoxicity of CHs**"I is lower by at least the factor 100 than that 
of I, and "I at the activated charcoal filter is evaluated as "Ip, a 
dose calculation based on a retention of at least 50% means that one 
is on the safe side for each CHs “*I/1*", ratio. 


surface and potable waters in the Grants Mineral Belt, New Mexico. 


National Enforcement In 
Sep 1975. 85p. NTIS $5.00. 
pm, Tex. Region VI. 


2 


a design of systems for treatment of effluents and by the mode of 
operation. To determine discharge limits it is usual to develop J 
exposure models. Taking into consideration the dispersion of radio- ; 
active substances and possible exposure pathways these models mr 
allow to calculate the radiation exposure of man to be expected due 
to given discharges. The for individual exposure 
pun standardized. By means of the exposure model 
the environmental capacity to receive radioactive materials can be 
determined, i.e. the discharge rate which will result in the maximum 
permissible radiation exposure of man. In general, with regard to the 
limitation 
into consideration. These criteria can be quantified to limited 
degree only and, depending on the economic importance of nuclear be 
power use, on public acceptance and other factors, they are subject : 
to national and possibly local influences. ; 
ground. The chamber comprises a combination of an > 
reinforced concrete (RC) support buried in the ground with an RC 
ted sheet of 
. Means are 
about 3300 GWe by the year 2000. This continuing increase w 
be impossible without an equivalent expansion of available fuel ; 
supplics, enrichment capacity, fuel fabrication ity, irradiated ‘ 
fuel reprocessing capacity, and finally ge omy facilities for deal- 
ing with the nuclear wastes which arise in due course. The & 
present report reviews the environmental impacts encountered at a 
each step of the nuclear fuel cycle which consists of the processes of % 
mining and milling of uranium ores, conversion to fuel material and if 
fabrication of fuel elements, reactor design and operation, reprocess- i 
ing of spent fuel, and disposal of radioactive wastes. It also includes a 
a review of the environmental impact of transportation of radioac- ot 
tive material between installations handling different steps of the E 
cycle. Although the environmental impacts arising at certain stage: 
im DOr into THESE IS the t irom the Gec Di Od- 4 
sion, some radionuclides have long half-lives and can, therefore, 
become widely distributed. This has been the main focus of public : 
—_ : : concern and debate with respect to the expansion in nuclear power 
at such limits would then lead to considerably higher exposure at a ‘oats : : ; ulatio j 
distance than if no such installation had been made. ly 
uture Into account by limiting the annuai dose Commitments rathel chungszertrum Karlsruhe (Germany, F.R.). Abt. Strahlenschutz und 
than the annual doses. They also offer means of controlling the Sicherheit). Nov 1976. 15p. (In German). V 02/MF AOI. a 
as result Of Op m: A pi acoso! serves 
to separate the ‘"I aerosols. This filter as well as two series 
connected 200 ml activated charcoal filters are flushed with 7.2m* 
of air per hour. The activated charcoal has been impregnated by ~ 
TEDA. Gamma spectrometry of the activated charcoal of the first 
bed and of the absolute filter is carried out simultaneously within a 
1,000 min measurement. Under most adverse conditions at least 95% 
of ™*I are retained at the first filter (100% relative air humidity). ~ 
This allows measurement of the concentration of '"I in air, which ~ 
er, Colo. (USA)). 
tal Protection | 


AUG. 15, 1977 
to conduct a survey of water-pollution sources and 


ebruary 24 to March 6, 1975 included industrial waste source 
NBIC, and and limited stream surveys by 
NEIC, and -water evaluations by ORP-LVF. This report 
presents the of analyses of surface water streams, potable 
data for all collected during the survey and analyzed 

NEIC. The C analysis, when combined with the ORP-L 

Belt. (GRA) 


37167 (PB—255604) Impact of the Schwartzwalder Mine on the 
vironmental Protection Agency, Denver, Colo. (USA)). 

Mar 1972. 40p. NTIS $4.00. 
the magnitude of radioactivity concentrations in 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 37109, 37114, 37120, 37124, 
37164, 37194, 37635, 37637 


37168 commitments from nu- 
; Bennett, B.; Webb, G. (Inter- 
national A gy Agency, Vienna (Austria). 1977. 14p. 
(CONF-770505 02/MF AOI 

From International conference on nuclear power and its fuel 
(2 May 1977). 


exposure 

and to predict future annual doses from a continuing practice. The 
collective dose commitment contributions from occupational expo- 
sure and population exposure due to the different components of the 

to exposures delivered over a very long time by released 
collective dose commitment. The maximum future annual “per 
caput” doses from present and projected nuclear power programmes 


37169 (IAEA-CN—36/74) Safety considerations in the fast re- 
Baker, A.R.; Burton, W.R.; Taylor, H.A. 


fiesibe content and 

ards. The plutonium arisings in a nuclear reactor 
extending into the next century are di A requirement is to be 
able to return the product plutonium to a reactor about 9 months 
after the end of irradiation and it is anti that will be 
made slowly towards this fuel cycle, having to necessity 
for maintaining safe and reliable of the 


dissolution of the plutonium and a solvent extract cycle leading to a 
activity of recycled fuel it is considered that fabrication must 


operators, containment of radioactive materials, criticality and 
lation of discharges to the environment. = 


pas (IAEA-CN—36/114) Methods and practice in the evalua- 
of potential radiation exposure around nuclear installations in the 
Republic of Germany. Becker, A.; Franzen, L.F.; Handge, P.; 
Meurin, G. (International Atomic Ener Apuacy. Vienna (Aus- 
tria)). vp (CONF. 71080530). 
Austria (2 May 1977). 
The estimation and evaluation of tial radiation 
around nuclear installations 
releases of radioactivity has always included in the Nuclear 
Authorization Procedures i 


Genehmigungsverfahren) in the i 
investigations have shown that first of all radiological burden is 
importance corresponding rate 
guideline for the thyroid burden. disa. With the rapid inorente Of 
production from nuclear power plants, a detailed analysis of 
environmental radiological burden possibly brought about by these 
facilities was inserted into the Nuclear Authorization Procedures. In 
to estimate in detail the consequences resulting from the 
release of radioactivity, nowadays the potential radiation exposure 
for a site is evaluated for exposures resulting from airborne dis- 
charges and for po see resulting from aquatic discharges. Fur- 
thermore, some pathways of exposure depending on local 


centration by food chains. The choice of appropriate 

often is difficult as site-specific values are not available. determi- 
nation of critical population groups and critical persons and their 
behavioral or dietary habits results in comparable difficulties. 


37171 (IAEA-CN—36/205) Differential cost-benefit consider- 
ations in connection with global collective dose commitments from 


Vienna (Austria)). 1977, oP (CONF: 
- 


cycles; Austria (2 May 1977), 

The concept of global collective dose commitment as a mea- 
sure of total detriment from the release of radioactivity to the 
environment is outlined. Estimates are given of collective 
dose commitments resulting from the of *C and uranium 
daughter products in connection with the nuclear fuel cycle. Com- 
parisons are made with similar estimates of global collective dose 
commitments resulting from the use of fossil fuels and certain 
fertilizers due to their content of uranium and its daughter products. 
In the case of long-lived radio nuclides that remain in circulation in 
the biosphere, it is shown that the use of global collective dose 
commitments in differential cost-benefit analysis can lead to ques- 


t/evolution of the regulatory activities in 
gramme in India is 


reviewed. responsibi 

erned by the Atomic Energy Act. The act provides for control and 

management of radioactive substances and radiation generating ma- 

Department of Atomic Energy time to time basic 

safety standards i i 


4 


% 


7 two water supply reservoirs - Ralston Reservoir and Upper Long 
Z Lake, Region VIII initiated a limiting monitoring effort to supple- 
5 ment the State/Water Board program. This og | activity 
; extended over the period of May through September, 1972. Empha- 
5 sis was placed on eliminating critical data voids; i.e., radioactivity 
concentrations in the waters of Ralston Reservoir and —_ Long 
Lake. In addition to the grab water samples collected from these 
ditch, and Sallipics WO ch erisuics are taken into account. Part y, extensive inquiry 
B (GRA) is needed concerning the ition of radionuclides and the recon- 
| 
3 ment are discussed, particularly regarding their use to compare the — 
} 
4 a tive time of occurrence, but that a certain t rate 
¥ are estimated. should be applied for future doses. The reasonableness of this sugges- 
a tion is examined. 
Q 37172 (IAEA-CN—36/387) Regulatory requirements of radioac- 
tivity in India. Gupta, V.K.; 
AK. ternational Atomic Energy Agency, Vienna (Austria)). 
§ From International conference on nuclear power and its fuel 1977. 10p. (CONF-770505—293). U to/ME AOl. 
x cycles; Salzburg, Austria (2 May 1977). rom International conference on nuclear power and its fuel 
iv cycles; Salzburg, Austria (2 May 1977). 
cs 3.A.-.P.1./06 5 
3 The devel 
3 health and safety in 
foal cyc has dicated th b best to store th 
FS i on the reactor sites while 1311 decays and decay heat irrespective © oO p o e ins! non. 
Fs falls before transporting and a suitable transport flask is being activities have evolved over the years and today these include 
% developed. Reprocessing development work is aimed at the key area eapects of nuclear feel cycle and peaceful uses of stomic energy. The 
a of fuel breakdown, the inter-relation of the fuel characteristics on the repsistory aspects on: siting of installations, approval of safety 
systems design including criticality control, evaluation of 
3 safety related systems design including criticality control, evaluation 
of installations for the purposes of specific 
& VIOIU investigation of abnormal incidences and development o ety 
a fuel is under development for thispurpose. The waste streams from codes and criteria have been carried out through committees ap- 
must be minimized, processed for vg pointed by the Department. 
37173 (IAEA-CN—36/484) Regulatory requirements for radi- 
processing cycle are for 
ultimate disposal. The safety aspects reviewed cover protection of ation protection. Mason, E.A.; Cunningham, R.E.; Hard, J.E.; Matt- 


3816 ERDA ENERGY RESEARCH ABSTRACTS 


R.J.; Smith, R.D.; 
Ene y, Vienna 1977, 13p 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 


3.A.-.P.1./05 
Regulatory requirements for radiation protection have 
evolved and matured over several decades. Due to the wide 
tion of recommendations of the International Commission on 
ation Protection (ICRP), there exists international it on the 
principles to be followed for radiation protection. foundation 
will be increasingly important due to the growing need for interna- 
tional agreements and standards for radiation protection and radioac- 
tive materials management. During the infancy of the commercial 
nuclear industry, primary reliance was placed on the protection of 
the individual, bo vin the work force and as a member of the public. 
With the growth of nuclear power in the 1960’s and 1970's, environ- 
mental impact assessments and ex reviews of bio-effects data 
have focused attention on statistical risks to large population groups 
and the use of the collective dose commitment concept to estimate 
— effects. The potential release of long-lived radionuclides 
the nuclear fuel cycle requires consideration of radionu- 
clide accumulation in the biosphere and calls for controls conceived 
and implemented at the international level. The initial development 
efforts for addressing these concerns already have been instituted by 
the ICRP and the IAEA. However, formal international agreements 
implement the recommendations of these groups. 


37174 Bases for establishing ex- 


Pochin, E.E. (International Atomic 
1977. (CONF-770505—106). V AOl. 
International conference on nuclear power and its fuel 

cycles; ‘Salzburg, Austria (2 May 4 
It is an essential requirement o! that 

necessary exposure, whether of workers or of members of the 
peed public, should be minimised. It is, however, an additional 


cies, may be caused in ay pores 
somewhat clearer bases 
safety ensured by seg pos 
The degree of safety which should be regarded as appropriate in 
different circumstances remains a matter for review,but suggestions 
are made as to levels which would be advocated by aay ec 
opinion, and the exposure limits which would correspond to 

logical evidence is available on the ee 
sensitivity to radiation induction of malignancies in a number of 
organs, and to the apparently much lower sensitivity of — organs; 
and experimental evidence in lows a le estimate 
po a frequency of genetic harm resulting from irradiation of 


sional society. Feldman, M.J. (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 6p. (CONF-770505—69). V AOl. 
From International conference on nuclear power and its fuel 
cycles; bcgrea, Austria (2 May 1977). 
and caginsering with = commenica’s 
mAt.. iscip with a responsibility to communica‘e 
with the public they serve, it has been and will continue to be 
involved in public awareness and public acceptance. Their efforts 
address two distinct audiences. The first of these is the significant 
audience, an unpolarized, undecided, confused and overwhelmed 
group which, in the USA, econ 80-90% of the population. The 
second public is a very "me , anti-technology group, that has 
adopted an anti-nuclear c ‘as one of its costumes. ANS tries 
to satisfy their need for information with publications that build on 
their inherent knowledge and provide information, ive and 
assurance in understandable terms and examples. S has also 
organized its members to interface with the public. 


37176 (IAEA-CN—36/557) Radioactive effluents and present 
and future radiation 
in the Federal 
Gans, I.; Wolter, R.; Huber, O.; Vog K.J. tomic 
Vienna (Austria)). 1977. vp. (CONF. 770505. 58) 

cycles; Salzburg, Austria (2 May 1977). 

—_ outside of nuclear research centers in the Federal Republic 


operational experience 
improved technology combined with restrictive licensing policy and 
comprehensive control systems have resulted in decreasing release 


2 


future radiation exposure are based 
Federal Republic of Germany up to 1985 aa ¢ continuing forecasts 

reprocessing ts being taken into account. In calculations of 


3 


exposures to tion local models are combined with regional 
models posing contributions from sources in the Federal 
Republic and bouring countries and with a global multi-com- 


REGULATIONS 
37178 (IAEA-CN—36/472) Destructive and nondestructive 
methods for nuclear materials for the purpose of 


controlling 

in the CSSR. Krivanek, M.; Krtil, J.; Moravec, J.; Pacak, P.; Sus, F. 
ternational Atomic Energy Agency, Vienna (Austria). 1977. 11p. 

CONF-770505—308). U 02/MF A01. 
From International conference on nuclear power and its fuel 

Central Control Laboratory (CCL) of the Nuclear Research 
Institute was charged with the control of nuclear materials in CSSR 
within the . The CCL has been 


according 

independen and reliable anal f 

t, accurate, re! yses of n materi- 
als, using destructive as well as non-destructive methods; the analy- 
ses of samples taken in MBA’s in CSSR are mentioned, concerning 
the determinations of U, Pu, and Th contents, isotopic compositions 
the material and isotopic balances of fissile materials and the control 


radioactive fissile products (Cs, Ru, Ce) and stable Nd isotopes. 
Some ive methods for controlling nuclear materials 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 37115, 37410 


37179 (AD-A—026579) Will terrorists . Jenkins, B.M. 
Santa Monica, Calif. 1975. 12p. (P— 
541). NTI "$3.50. 
report contains testimon: iven author before 


nia State Assembly, November 19, 1975. He summarizes research on 
the problem of international terrorism, cond i 


37180 (IAEA-CN—36/40) Current technical issues in interna- 

tional safeguards. Bennett, C.A. (International Atomic wir 4 

Agency, Vienna (Austria)). 1977. 7p. (CONF-770505—305). U 
From International conference on on nuclear power and its fuel 


systems development, reflect changing conditions and concerns asso- 


rates. Therefore radiation exposure to the population and critical 
ifferent expos pathways have bee 4 
partment model. if, with view to a continued Gevelopment OF the } 
present state of science and technology in connection with major é 
—— plants, retention rates from 90-99% are assumed to be % 
obtainable for H 3 and Kr 85, 99,5-99,9% for iodine and approxi- 
mately 90% for C 14 from reprocessing plants, it can be demonstrat- 
ed that also the future radiation exposure can be kept below the dose { 
limits established in the Federal Republic of Germany. 3 
37177 (IRS-S—16) Incidents in nuclear installations. On the 
BMI-incident list (1974). Comments on questions relating to nuclear 

>) energy. Franzen, L.F.; Wienhold, W. (SEE CODE- 2795680 Institut ' 
fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 
po — (Germany, F.R.)). Sep 1976. 65p. (In German). V 04/ 

| With reference to the incident list of the Ministry for the 
period 1971-74, Prof. Bechert has expressed a lot of questions and : 

) statements in a letter to the Government. The letter is quoted in full. 
Inadequate conclusions drawn by Prof. Bechert in connection with 
quotations from daily newspapers and other documents are put right. 

SLaLcU mts. iD Ol LL 
uency on which harm, and icularly the induction of mali - 
directed by the Department of nuclear s nd eg gs oO! 

4 as sample treatment before the 
analysis are described. The experience is given, obtained at CCL 
during a routine ee of chemical methods for highly precise 
determinations of U, Pu, and Th (titration-based methods), mass- 

F gaan determinations of U and Pu (isotopic composition, 
A using **U and ***Pu), and burn-up determinations based on 
with a better understanding of terrorist tactics, trends, and potentiali- 
ties. (GRA) 
FA 
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ciated with the nuclear fuel cycle and the safety and security of 
nuclear materials and facilities. In particular, the implementation of 
international safeguards has led to the recognition of certain techni- 
cal issues, both old and new, which are in need of resolution. These 
are: 1. The grading of nuclear materials and facilities with respect to 
of safeguards techniques to maintain uate protection in view 
constantly increasing amounts of ma’ to be safeguarded. 3. The 
guards mechanisms based on physical protec- 
and material accounting, and the role of surveillance and 
basis for both analytical feedback and the determination of the 
factors affecting system effectiveness and their interrelationship. 5. A 
determination of the degree to which the overall technical effective- 
ness of international inspection activities can be quantified. Each of 
pe of international safeguards, which from domestic 
feguards in terms of the level of the threat, the safeguards mecha- 
nisms available, and the diversion strategies assumed. Their resolu- 
tion in this international context is essential if the effectiveness and 
viability of international safeguards are to be maintained. 


37181 assay technology and 
automated ” * materials control. “GR R. (International 


Atomic Agency, Vienna 1977. 14p. (CONF- 
770505—307). U 02/MF AO1. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

6.0.-.T.1./11 2 tables, 4 figs. 

Significant advances in nondestructive assay techniques and 
instrumentation now enable rapid, accurate and direct in-plant mea- 
surement of nuclear material on a continuous or “real-time” basis as 
it progresses through a nuclear facility. A variety of passive and 
active assay instruments are required for the broad range of me gener 
measurement problems encountered by safeguards 
facility operators in various types of nuclear plants. moved a 
special attention to their assay capabilities and areas of 
in the nuclear fuel cycle. An advanced system of mel - 
called "DYMAC” is presently under development by the U.S. 
ERDA; the DYMAC program integrates new nondestructive assay 
instrumentation and data-processing methods, with the over- 
all objective of demonstrating a workable, cost-effective system of 
stringent safeguards and materials control in various generic types of 
facilities found in the nuclear fuel cycle. Throughout the program, 
emphasis will be on devloping practical solutions to generic 
measurement problems. Projected levels of safeguards 
together with other vital - and cost-sensitive - plant 
factors such as process and quality control, criticalit y tg and 
waste management are examined in an evaluation of the impact of 
future advanced materials control systems on overall plant — 
ations, efficiency and productivity. The task of implementing 
tive and pow ane safeguards includes the transfer of new safeguards 
technology to the nuclear industry. Clearly the training of inspec- 
tors, plant people, etc., in the effective use of new NDA equipment 
is of paramount importance. 


safeguards. Anderson, A.R. (International Atomic 
(Austria)). 1977. 13p. (CONF-770505— 
A 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

6.0.-.P.1./05 3 tables, 1 

The development of an efficient system of international safe- 

requires close and detailed interaction between the safeguard- 
the State System to which he belongs. Management has many 


a plant and within a State are generally designed to control 
epecthed in 
the L.A.E.A.’s Safeguards objectives, experience at the plant level 


Safeguards procedures. In is hve such contributions, plant 
ment and the national authorities have a common objective wi wih ta 


physical inventory procedures relevant to saft are considered. 
Attention is also drawn to those areas where ‘specific objectives 
of 1.A.E.A. Safeguards lead to requirements additional to those for 
managment purposes. 


37183 (IAEA-CN—36/84) International safeguards ot 
scale nuclear facilities. Gupta, D.; Heil, J. 


Vienna (Austria)). 1977. 13p. (CONF-770505— 


; Salzburg, Austria (2 May 1977). 

6.0.-.T.1./07 1 table. 

The trend in the energy sector in most of the industrialized 
areas of the world shows rather clearly, that the rate of installation 
of nuclear plants will be very high and that the largest possible units 
of nuclear material handling and storage facilities will be built. 
Various experiments and analyses of measurement methods relevant 
to safeguards, in typical eutheer te facilities like a fuel reprocessing or a 
fabrication plant, have shown that the associated measurement errors 
as obtained under normal operating conditions are such that they are 
mainly dominated by systematic errors and that such systematic 
errors may lie in the range of percentages of the measured amount so 
that a material balance in such a plant could not normally be closed 
with 4A accuracy. The simplest way of going around the problem 
would be to increase the frequency of striking a material balance 
over a given period of time. This could however lead to an anor- 
mous increase in the technical and financial burden for the operator 
of a facility. The present paper analyses this problem in some detail 
for some facilities and shows that with a properly developed infor- 
mation system in such plants and a combination of containment, 
surveillance and accountancy measures, safe; statements for 
relatively low significant amounts can be with the attainable 
range of measurement accuracies. 


37184 (IAEA-CN—36/173) Present status and development of 
Natsume, H.; Hirata, M.; adios ¥. (In ternational Atomic 
Agency, Vienna (Austria). 1977. 9p. (CONF-770505—309). 

; Salzburg, Austria (2 May 1977). 

This p developmental 

paper summarizes activities at 

integral tests are described which are now being implemented by the 
Japanese Government to check the effectiveness of the State's 
System, which must be maintained by the Government under the 
Safeguards Agreement between 
Treaty on Non-Proliferation of N Weapons, ratified by Japan 
in June 1976. A joint experiment has been now implemented by the 
Nuclear Safety Bureau and the NMCC for knowing and improving 


the precision and accuracy of analytical measurements used at the 
bulk facilities. JAERI, is conducting various R and D work on its 
own, and cooperation with NMCC, NSB etc. The authors 


through 

describe the results of non-destructive pectrometry for the devel- 
opment of isotopic correlation techniques, as well as for the identifi- 
cation, and also refer briefly to measurement using the Fast 
Critical Assembly in JAERI. Measurement methods used in the Pu- 
fabrication _— of the PNC, and the problem of spent fuels 
& plant are discussed. 

accounting reports Japanese facilities are pro- 
cessed by the computer at the CC, and converted into (a) the 
State’s material balance, and (b) the formats to be sent to IAEA. The 
authors discuss the experience of such data- g as well as the 
developmental works for analysing MUF. As a of the integral 
test, the experiences concerning planning and ormance of inspec- 
tion are discussed. The present status and future plans of the system 
of national analytical laboratories are described. 


37185 Non-destructive control of plutoni- 


Edeline, J.C. memes Vienna (Aus- 
tria)). 1977. 15p. (In French). (CONF-7 


From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
6.0.-.T.1 


Evaluation of material in the making and reprocessing meth- 
ods, safety and criticity, protection (or control of guarantees) are the 
main three fields of application of non-destructive controls. The 
methods in current use are: neutronic counting, 
calorimetry, X ray fluorescence. This | 
tronic counting applied to the 
French installations for the dope 5 and reprocessing of plutonium- 
bearing material. The method Check the misuse of plutonium by the 
various Objects, and eventually chec misuse of plutonium by the 
workers. In all cases considered, it will permit the detection, and will 


37186 (IAEA-CN—36/315) Experience on the application of 
safeguard to the Italian Marzocchi, A; 
Venchiarutti, R.; Gatti, S.; Bertini, B. 

Atomic Ener, Energy Agency: Vienna (Austria) 1977. 15p. (In French). 
(CONF-770505— 02/MF 
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i 
material of neutronic controls in the plutonium and 
from the value and hazardous nature of the materials being used, and , 
‘ rem en = 2 = lalate cyc 
requires that implementation of the Safeguards system can be modi- 
fied in the light of relevant practical -_ of plant operators 


cycle phases, i including nuclear power stations, are ited in this 
in view resent situation resulting from the Rome 
Treaty ob pine: per the obli to be defined in relation 


pad yh ratification of TNP by Italy. short survey concerns not 

only the systems usually applied, but also the research and develop- 

ment aspects of new § that facilitate the attainment of the aims 

specified in the Treaties. Moreover this paper illustrates the philos- 

ophy of nuclear — physical security, aiming at supplementing 
efficiency of the safeguard systems. 


37187 er ee International safeguards for non- 

of nuclear weapons. Morokhov, I.D. (International 

Atomic Agency, Vienna _— 1977. vp. (In Russian). 
U02/MF A 

‘tito Austria (2 May 1977). 

6.0.-.P.1 vi This entry abstract. 

The extensive use of Atomic energy to the benefit of mankind 
leads to the accumulation of nuclear materials which may be used 
for the creation of weapons mass distruction. In the past definite 
success has been achieved in the limiting of nuclear weapons prolifir- 
ation. The Treaty on the Non-Prolifiration of nuclear weapons is the 
main barrier to utilization of nuclear materials for manufacturing 
nuclear explosive devices. The following elements are for 
effective implementation of the Treaty: the inclusion of all States 
nuclear materials and equipment; effective States’ of ac- 
counting for, and control of nuclear ma’ flective IAEA 
Safeguards system provided for by the Treaty. Tt should be taken 
into account, however, that considerable nuclear activities are car- 
ried on in non-NPT countries, and effective control by an interna- 
tional organization is extremely important in these cases. The present 
report considers possible ways of implementing measures leading to 
further universalization of the non-proliferation regime and the in- 
crease of its effectiveness. The IAEA Safeguards system's elements, 
and factors influencing the effectiveness of the control are being 
discussed. The conclusion is made that for encreasing effectiveness 
of control it is necessary to: hate te tee 
States to establsh regional nuclear fuel cycle centres; further deve- 
lope the IASA System, including the data 
processing system of nuclear material accoun to implement 
effective measures for physical protection of <= tenant 9 


37188 (IAEA-CN—36/367) Development and of 
in the nuclear fuel cycle. Miranda, cy mag 
M.; de Bievre, P.; Koch, L. (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 10p. (CONF-770505—312). U AOl. 
From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 

the Commission uired 
uropean community, ission is required to 
ensure the application of safe to fissile materials in all the 


member states. This task has assigned to the Directorate | 
Euratom safeguards, which is part of the Directorate-General of 
oe, Se The application of Euratom safeguards commenced in 1960, 
been carried out in an increasing number of 
installations, and countries, and on increasing quantities of material. 
Recently, after the of a verification t with the 
IAEA, in the context of the Treaty on the Non-proliferation of 
nuclear weapons and the tion within the Community of a new 
par nee anew and frame of reference have 
activities. Since the Directorate- 
Research Centre has been carrying out a 
research and development pro, i 
control, with the main objective of giving scientific and technical 
support to the safeguards directorate and with the further aim of 
providing the nuclear industry, throughout the Community, with 
techniques and procedures for more effective and economic manage- 
ment of nuclear fuel materials. This typical 
leguards at important points of the fuel cycle 
within the Community; 2) outlines the more mmagay development 
work performed by the JRC, and its application, in past and in 
points ‘or new 
and D in fissile material control. 


37189 (IAEA-CN—36/414) Assurance of the effectiveness of 
safeguards in light of their objectives. Kennedy, R.T.; Lyon, H.E. 
(CONF. 7703 Atomic Energy Vienna (Austria)). 1977. 14p. 
CONF-770505—303). U 02/MF A0l 
From International conference on nuclear power and its fuel 
Austria (2 May 1977). 


of nuclear safe 
n leguards is to prevent 


of facilities in which si quantities of 


against a postulated threat along critical attack paths. U.S. i tapered 
nations, along with the IAEA, are exc technical data 

of 


leguards to commercial 
the Presidential Offer of 1967 is being pursued. 


37190 (IAEA-CN—36/434) Euratom safeguards system as a 
regional control system. Schleicher, H.W.; Sharpe, B.W. (Interna- 
tional Atomic Energy fue Vienna (Austria). 1977. vp. (CONF- 
770505—319). U 02/MF AO! 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

6.0.-.P.1./06 This entry prepared from abstract. 

A limited number of countries has accepted safeguards under 


37191 (IAEA-CN—36/528) Some technical aspects of the nucle- 
ar material accounting and control at nuclear fuel cycle facilities. 
Miller, O.A.; Babaev, N.S.; Ovchinnikov, F.Ya.; Golybev, L.L; 
Lipovskii, AA; Fedotov, PL; Kovalenko, S.S.; Gryazev, V.M.; 
Gadzhiev, G.L; Gabeskiriya, V.Ya. (International 
Vienna (Austria)). 1977. 16p. (In Russian). (CO 
311). U 02/MF AOl. 
International 


From on nuclear power and its fuel 
Salzburg, Austria (2 May 1977). 
6.0.-.T.1./04 6 figs. 


The possibilities of nuclear material accounting and control 
are discussed at nuclear facilities of fuel cycle (WWER-type reactor, 
fuel fabrication plant, plant and uranium enrichment 
facility) and zero energy fast reactor facility. It is shown that for 
nuclear material control the main method is the accounting with the 
application isotopic correlations at the reprocessing 2 esas 
ment facility. Possibilities and limitations of the application of de- 
structive and non-destructive methods are discussed for nuclear 
material determinations at fuel facilities and their role in the account- 

neutron method at a zero energy fast reactor facility. 


37192 (LA—6536) fuel facility 


tific Lab., N.Mex. (USA). Feb 1977. Contract W- 
dee vp. P 15/MF AOI. 

ing strategic quantities of special nuclear materials in mixed-oxide 
recycle fuel fabrication facilities. The safeguards system is compati- 
ble with industrial process requirements and combines maximum 
ane consistent with modest cost and minimal process inter- 
ference. It is based on unit accounting using a combination 
The effectiveness of the system against single and multiple is 
evaluated using computer modeling and simulation techniques. 


8 
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From International conference on nuclear power and its fuel SNM are located. A balanced safeguards system includes the three 
a cycles; Salzburg, Austria (2 May 1977). elements of material accountability, material control, and physical b4 
6.0.-.T.1./02 1 fig., 10 tables. : ; protection. These safeguard systems must detect unauthorized activi- ' 
ties, initiate timely response and, as necessary, provide sufficient F 
delay for an appropriate action to be taken. Methods used to assure ‘ 
effectiveness of safeguards systems for both ERDA and licensed t 
facilities will be reviewed in this paper. New techniques which are My 
beginning to be employed and further refined is presented. These 
involve characterization of the representative threats, development 
of modeling of outsider and insider threats, site specific analysis of 
> 
additional complications of NPT, which is not accepted to the same 
degree by all Euratom member states, this has led to the develop- 
ment of a unique feature in international safeguards - the Euratom 
Safeguards System - by which a regional control of nuclear material 
within the European Community is exercised. The rights and obliga- 
tions devolving upon the Commission of the European Communities 
for safeguards are analysed and the relationship vis-a-vis IAEA 
under NPT as a regional system of control is examined. General 
descriptions are given of the flow of data concerning materials from 
the facilities to Euratom and IAEA and of the implementation of the 
. Verification Agreement through operational activities of Euratom 
Inspectors. The advantages and difficulties deriving from the oper- 
ation of control systems on a regional basis are discussed. In the case 
of the European Community, where since many years an effective 
safeguards system comprising both nuclear weapon states and non- 
nuclear weapon states is operational, the partial integration of that 
system into the IAEA system asked for by NPT was an obvious 
choice. There might be other groups of states for which, for instance 
because of a strong interconnection of their nuclear fuel cycles, a 
similar approach could seem interesting. But it is only efter a careful 
examination of all relevant aspects and parameters of the specific 
case that an answer to the alternative, national or regional system, 
can be given. 
] 
safeguards for materials manage- 
Shipley, J.P.; Cobb, D.D.; Dietz, 
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ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 37172, 37173 


37193 (IAEA-CN—36/157) Role of AEA Safeguards in connec- 
tion with nuclear trade. Imai, R. (International ayy 
Vienna (Austria)). 1977. 17p. U 


From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

IAEA. of the 
e; is one means to prevent proliferation 
of military and/or explosive utilization of nuclear material. As such; 
can be a potent instrument, and its characteristics are 
primarily technical. Other means may include; a) political incentives 
which make possession of nuclear weapons unnecessary and unde- 
scribable; b) an extent of trade restrictions regarding certain sensitive 
material, equipment and technology; and c) accompanying require- 

ments of physical protection. Peaceful nuclear industry has an 
which naturally calls for international exchange. The techno! 

itself represents one of the most advanced in our times, and there- 
fore, should be shared throughout the world. Uranium resources of 
economic grades are found only in a limited number of countries. 
Many of the com ea including reactor manufac- 
ture and fuel cyc ee oe and technology-inten- 
sive, so that it woot 8 be that a relatively limited number of 
manufacturing or processing capabilities should serve the rest of the 
world. It is useful to look at the exi pattern of nuclear trade, as 
well as to forecast the effects of increasing trade volume. Regarding 
techno the problem divides itself into three in order that 
safe should be effective and non-intrusive. There is a need to 
decrease international shipper/receiver difference by of con- 
tainment/surveillance as well as quick and accurate reporting. Obvi- 
ously, its effectiveness will be maximized if all the world’s trading 
partners should participate in a system of coordination. Improving 
technical effectiveness of safe is very important, once nuclear 
material is in a country. Thirdly, in addition to nuclear material 
ae new techniques may be employed to recognize charac- 
teristic patterns of a nations’s nuclear activities, or deviation from 


37194 (IAEA-CN—36/180) Regulatory control 
tomic Energy Agency, Vienna (Austria)). 1977. 9p. 
‘CONF-770505—102). V 09/MF AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The mining of pitchblende for the extraction of radium some 
four decades ago resulted in a largely unwanted by. uct, urani- 
um, which set the stage for Canada to be one of the countires in 
the world to embark upon a nuclear energy program. From this 
somewhat unusual beginning, the Canadian program 
beyond mining of uranium-bearing ores to include extensive research 
and development in the field of radio-isotope applications, research 
and er reactors, nuclear-fuel conversion and fabrication facili- 


i but subsequently evolved to include radiological pro- 
tection and get oa requirements commensurate with the i 


application of nuclear energy to a wide spectrum of peaceful uses. 
iew of i lear i eal 


id 


on the risks associated with low-probability, high-consequence 
events must not be allowed to mask the importance of health and 
safety measures covering the entire fuel cycle. 


37195 Safeguards agreements - their legal 
and conceptual basis. Sanders, B.; Rainer, R. (International Atomic 
Agency, Vienna (Austria)). 1977. vp. (CONF-770505—318). 
fay etic conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
= -P.1./04 This entry from abstract. 


prepared 
ments ("Saf Agreements”) between the State or States con- 
agreemen implement them is provided for in 
statutory provisions safeguards principles and procedures have been 


elaborated. These have been laid down in: (a) The 's Safe- 

basis for its 

verification of the 


37196 (IAEA-CN—36/534) Position of IAEA safeguards rela- 
tive to nuclear material control accountancy by states. Rometsch, R.; 
Hough, G. (International Atomic Energy A y, Vienna (Aus- 
ternational 


inspectorate. ligations: the 
State to establish and maintain a “System of Accountancy for and 
Control of Nuclear Material” and that of the Agency to ascertain the 
absence of diversion of nuclear material by verifying the findings of 
the States’ system, inter alia through i t measurements and 
- IAEA rule that the y should take due account of the 
technical effectiveness of the tates’ system and mention among the 
criteria for determining the inspection effort, the extent of functional 
dependence of the State's accountancy from that of the 


po (PB—260489) Regulatory Guide : Standard format 
and content of license for and fuel 
fabrication guide (Nuclear 


reprocessing 
greater 
ication plants and nuclear power reactors. As a result, 


3 


: 


i 


3 


37198 Gas production Winsche, W.E.; Miles, F.T.; 
Powell, J.R. (to Ener, Dev Administra- 


gy Research and 
tion). US Patent 3,969,631. 13 Jul 1976. Filed date 20 Mar 1975. 8p. 
PAT-APPL-560,430 
This invention relates generally to the production of gi 
— lifetime system that a solid lithium to over- 
heretofore known problems of material compatibility and 
corrosion, etc., with liquid metals. The solid lithium is irradiated by 
— a for removing and separating the tritium from the 
jum, and these means are contained in a low activity shell 


PROCESSING 
REFER ALSO TO CITATION(S) 38985 
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d safe for purposes contrary to the terms of the agreement 
the application of various measures 
fe (design review, records, reports and inspection). tainment and 
: surveillance measures are expected to play an increasingly important 
3 role. NPT Safeguards Agreements foresee as one of their specific 
features the establishment of national systems of accounting and 
control of nuclear material. The majority of the agreements conclud- 
2 ed under document INFCIRC/66/Rev.2 - i.e. the non-NPT safe- 
q guards agreements - implement obligations undertaken under co- 
Operation agreements between States for peaceful uses of nuclear 
IAEA Safeguards are _ implemented on the basis of 
agreements which are concluded between one or more Governments 
and the Agency. They lay down the rights and obligations of the 
parties; the more modern types of agreements, in particular those in 
connection with the Treaty on the Non-Proliferation of Nuclear 
Weapons, do that in quite some details. Several articles, for instance, 
regulate the working relations between the States and the IAEA 
such a pattern. Tracing nuclear trade might become important input 
to such an analysis. 
Washington, U . langaras Weveli- 
opment). Jan 1976. 115p. (NUREG—0010). Q 06/MF AOI. 
There are important functional differences between plutoni- 
ee lants, and even more markedly from that required in a 
OGuction Ppiants and Tacililies fOr the managemen 
of radioactive wastes. As in the case of any major a 
development, nuclear energy poses certain risks on the part of 
public. What characterizes these risks is not so much their physical information mone hs in the license application. (GRA) 
nature as the absence of long-term experience and the confidence 
it. The early development | controls in 
; the nuc field in Canada was very much influenced by securi 
FUSION FUELS 
SOURCES 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


HEAVY WATER PRODUCTION 


37199 (IAEA-CN—36/183) Canadian heavy water production. 
Dahlinger, A.; Lockerby, W.E.; Rae, H.K. (International Atomic 
Agency, Vienna (Austria)). 1977. 5p. (CONF-770505—125). 

cycles; Salzburg, Austria (2 May 1977). 

The paper reviews Canadian experience in the production of 
heavy water, presents a long-term supply projection, relates this 
projection to the anticipated nee ny na term electrical energy demand, 
and highlights princi; improvement that form the 
bulk of our research and ad: Govdiugenbet rogram on heavy water 
processes. Six Canadian heavy-water plants with a total design 
capacity of 4000 Mg/a are in operation or under construction. All 
use the Girdler-Sulfide (GS) process, which is based on deuterium 
exchange between water and hydro; ogen sulfide. Early mers 
problems have been overcome and plants have demonstrated 
annual capacity factors in excess of 70%, with short-term production 
rates equal to design rates. Areas for further improvement are: to 
increase production rates by — g the control of foaming to 
give both higher sieve tray ency and higher flow rates, to 
reduce the incapacity due to deposition of pyrite (FeS.) and sulfur 
(between 5 and 10%), and to improve process control and optimiz- 
ation of operating conditions by the application of mathematical 
simulations of the detailed deuterium vee le throughout each plant. 
Other processes being studied, which look potentially attractive, are 
the hydrogen-water exchange and the hydrogen-amine exchange. 
Even if they become successful competitors to the GS process, the 
latter is likely to remain the dominantproduction method for the next 
10 to 20 years. This pro; , when related to the long-term electric- 
ity demand, indicates t heavy-water aH J and demand are in 
reasonable balance and that the CANDU program will not be 
inhibited because of shortages of this commodity. 


RADIATION SOURCES 


DESIGN AND FABRICATION 


37200 (AD-A—027199) Vacuum arc neutron generator. Final 
report. Fraenkel, B.S.; Schwob, J.L.; Shaltiel, D.; Froindlich, D. 
(Hebrew Univ., J ). Racah Inst. of Physics). May 
1976. 20p. NTIS $3.50 

Giant vacuum sparks have been useful for obtaining 
ionized atoms and high temperatures. It has been attemp' 
introduce deuterium into the electrode material, in order to cbtaie 
fusion in the spark. Generally, however, the hot plasma point formed 
in vacuum sparks not here. presence high deuterium 
seems to prevent evolution o processes leading to tempera- 
tures. In some cases, however, several thousand neutrons were 
observed on sparking. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 36910, 38034 


37201 (AD-A—033042) Use of californium-252 in laboratory 
testing for moisture and density of soils. Final report. Lewis, J.T. 
(Army Engineer Waterways Experiment Station, Vicksburg, Miss. 
(USA)). 1976. 44p. (WES-MP-S—76-18). Q 03/MF A01. 

Methodology for the identification and quantification of mois- 
ture along thin, discrete layers of opened and unopened soil cores is 
illustrated. A major portion of the work has been devoted to 
scanning of soils encased in a 2.875-in.-inside-diameter (ID) steel 
sampling tube. Some neutron film i , however, was also 
obtained to illustrate the distribution of moisture that can and does 
occur within individual soil samples. 


ISOTOPIC POWER SUPPLIES 


37202 (PB—260722) Considerations in the use of optical wave- 
guides in submarine cable systems. Gallawa, R.L. (Office of Telecom- 
munications, Boulder, Colo. (USA). Inst. for Telecommunication 
Sciences). Sep 1976. 53p. (OTR—76-103). Q 04/MF AO1. 

The cost of providing power to remote repeaters for a subma- 
rine cable system is investigated. Consideration is given to the self- 
contained radioisotope thermoelectric 


ae TG) unit and a 


ERA VOL. 2, NO. 15 


presumably be made an integral part of the glass fiber cable. The 
cost of the shore terminal is not included. It was found that copper 
feed can be more economical than the RTG unit and the ej and 
definitions of more economical power feed are discussed and dis- 
played in graphical form. An example compares the ex cost of 
a system using poe 


DESIGN AND FABRICATION 


37203 (AD-A—032473) Radioisotope generator 
study. Technical report. Guazzoni, G. (Army Electronics Command, 
he gm N.J. (USA)). Oct 1976. 20p. (ECOM—4438). Q 02/ 
A 55 mW, plutonium-238 fueled, radioisotope thermoelectric 
generator was developed and extensively tested for performance 
evaluation. The utilization of the radioisotope thermoelectric gener- 
ator in a hybrid configuration with a sealed nickel-cadmium battery 
was successfully obtained and characterized over _— wide range of 
ambient temperatures. Results have demonstrated that the hybrid 
4 is feasible for powering a pulsed load with a 75:1 duty 
cyc: 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 37207, 38140 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 36881 


37204 eBay Electrochemical generation of oxygen. 1. 
The effects of anions and cations on hydrogen chemisorption and 


anions and cations on oxygen generation on platin 

report, 1 Sep 1972—31 Aug 1975. Huang, C.J.; Yeager, E.; Ogrady, 
W.E. (Case Western Reserve Univ., Cleveland, Ohio (USA). Elec- 
trochemistry Research Lab.). - 1975. Contract NGR-36-027-052. 
124p. (NASA-CR— 148138). NTIS $5.50. 

The effects were studied of anions and cations on hydrogen 
chemisorption and anodic oxide film formation on Pt by linear sweep 
voltammetry, and on oxygen generation on Pt by Lge pen 
overpotential measurement. The hydrogen chemiso: 
oxide film formation regions are greatly influenced by on 
tion. In acids, the strongly bound hydrogen occurs at more 
potential when chloride and sulfate are present. Sulfate affects the 
initial phase of oxide film formation by produced fine structure while 
chloride retards the oxide-film formation. In alkaline solutions, both 
strongly and weakly bound hydrogen are influenced by iodide, 


demaity was observed decreasing with increasing onde yer thick 
ness, only a minor dependence on certain cations and 
anions was found. (Author) (GRA) 


THERMOCHEMICAL PROCESSES 
a Entropy-generation, efficiency and 

chemical production of synthetic fuels. Knoche, K.F.; Funk, J.E. 
Brennst.- Waerme-Kraft; A No. 1, 23-27(Jan 1977). (in German). 


those have greatly reduce the 
parts o' plant w irreversibility ly reduce 
— i are according to the process of 
‘estinghouse. 

BIOSYNTHESIS 


water with 1 Jan—31 Mar 76. 
Ghosh, A.K.; Maruska, H.P. (Exxon Research and i ing Co., 
Linden, N.J. (USA). Gov it Research Lab.). 31 Mar 1976. 40p. 


ernment 
(EXXON/GRU—3BEA.76). NTIS $4.00. 
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ig 
anodic oxide film formation on platinum electrode. 2. The effects of 
are discussed. The Tafel slope for oxygen Ee was found to 
be _ on the oxide thickness and the _ of cations or 
The sulphuric acid-hybrid process for the thermo-chemical 
production of hydrogen, proposed by the firm of Westinghouse, has 
recently been thoroughly investigated in t in t of eco- 
REFER ALSO TO CITATION(S) 37224 
ee 37206 (PB—254486) Heterogeneous sensitized decomposition of 


AUG. 15, 1977 


See also PB—252964. 

The goal of the program is to demonstrate that an i 
heterogeneous photocatalyst may efficiently decom water to 
hydrogen and oxygen (or H2O2) with sunlight. research is 
specifically focused on sensitization of known photocatalysts to the 
sunlight spectrum. Further studies on chromium TiO. in 
electrochemical celis were made. The stability of dye-sensitized 
photocurrents in TiOz was n-n(+) heterojunctions 
were fabricated with on photoelectrolysis cells were 
es TiOz cells was more closely analyzed. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 36881 


STORAGE 


Method of recycling lithium borate to lithium borohydride 
Filly, E.E. (to Energy Research and Development 
- . ree US Patent 3,993,732. 23 Nov 1976. Filed date 16 Jul 


1975. 

This invention provides a method for the recycling of lithium 
borate to lithium borohydride which can be reacted with water to 
generate oy = for utilization as a fuel. The lithium borate by- 
product of the hydrogen generation reaction is reacted with hydro- 
| aban sya and water to produce boric acid and lithium chloride. 

boric acid and lithium chloride are converted to lithium borohy- 


CHEMISORPTION 


37208 Hydrogen absorption in Ti;Al. Rudman, P. 
Israel Inst. of Tech., Haifa); Reilly, J.J.; Wiswall, R.H. Ber. Bun- 
senges. Phys. Chem.; 81: No. 1, 76-80(Jan 1977). 
Absorption/desorption isotherms for hydrogen in TisAl have 
been determined in the pressure ran ped 
ture range 450-800°C. data AH/sub H/ = -12.7 kcal and 
AS/sup xs/sub H/ = -12.9 cal/K, very close to the pure a-Ti values. 
The dominant role of Al is to limit the number of available intersti- 
This results in a greatly increased 
dissociation pressure and in large deviations from Sievert’s 


S. (Technion- 


vior. 

PROPERTIES 

REFER ALSO TO CITATION(S) 37212 

37209 (AD-A—028496) Electrolytic in beta titanium. 
Final report. De Luccia, J.J. (Naval Air Dev it Center, War- 
minster, Pa. (USA). Air Vehicle peep ). 10 Jun 1976. 


218p. (NADC—76207-30). NTIS $7.7 
of ion etching followed 
ition of palladium have been employed to 
proce oxide-free titanium suitable for electrochemical 
ydrogen permeation and ittlement studies. The alloy chosen 
for study was Ti - 11.5 Mo - 6 Zr - 4.5 Sn in the solution treated and 
quenched condition. Electrochemical permeation experiments which 
were conducted with basic solutions containing cyanide additions 
exhibited well behaved hydrogen transientes correspond- 
ing to simple diffusion behavior. experiments yielded a diffusi- 
was C for hydrogen through the beta alloy of 5.6 (+ or - 1.92) 
10 sq cm/sec. Anomalous permeation behavior occurred when 
hoes ydrogen chemical potentials associated with acidic and basic 
tions pence: san cyanide, existed at the input side during charging. 
anomalous behavior occurs «: the later stages of the approach to 
ot ale This behavior is shown to be consistent with the 
asa model of hydrogen in metals of McNabb and Foster. Plastic 
and spontaneous cracking at the wetted a of the 
anomalous behavior. A substantial part of the deformation is found 
to be reversible; i.c., interstitial or ~~ hydrogen atoms diffuse 
out of the metal upon or standing. A eg pe bend 


hydrogen-oxygen 
cal note. Roig, R.A. (Toronto Univ., Ontario (Canada). Inst. for 
aan Studies). Apr 1976. 15p. (UTIAS-TN—201). Q 02/MF 


Equilibri 
of hydrogen-oxygen (water) have been computed for a range of 


and temperatures consistent with a gas-driven inpiasion, 
ionization, and lowering of the ionization poten 

have been taken into account for computation of the pean 
equilibrium conditions. The program is based on the shock equilibri- 
um program of Horton and ooo (1969). To this program were 
added corrections due to van der Waal’s forces and lowering of the 
ionization potential. The latter effect was especially important at 
_ electron number densities. The — should provide insight 


data obtained losions. 
(Ac from gas-driven imp 


37211 Numerical ero a reacting hydrogen/oxygen bound- 
ary layer. Algermissen, J.; Oyegbesan, A.O. Brennst.-Waerme-Kraft; 
2. No. 7-15Jan 1977). (in German). 

The flow field, the temperature distribution, the substances 
distributions of the gas components and the distributions of the 
effective velocity of the elementary reactions were numerically 
calculated and analysed for a stationary ignited, turbulent ees 
oxygen boundary layer. The mathematical model of the boundary 
layer takes into a chemical mechanism consisting of 23 
elementary reactions between the 9 components, i.e. Hz, Oz, H, O, 
OH, H2O, HO:, H2O2, and Os, and also the individual molecular 
transporting properties of these components, including thermal diffu- 
sion and heat transmission by diffusion, the turbulent exchange and 
the hydrogen intrusion via a porous wall. Considerable deviation 
occured from the local —" wy equilibrium; the material proportion 
ee » O, and OH exceeded their partial 
equilibrium v: y four = of ten. The reactions of 
the intermediate products HO2z, H2O2, and O; had a noticeable 
influence on the calculated profiles of the temperature and material 
proportions. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 37027 


37212 (PB—258874) Mechanism and kinetics of - formation of 
no/sub x/ and other combustion pollutants. Phase I. Unmodified 
combustion. Final report Apr 73—Feb 74. ag my V.S.; Bartok, 
W. (Exxon Research and Enginee: orang Bg Linden, N.J. (USA)). 
EPA-68-02-0224. 310p. “(GRU—2DJAM. 76). Q 
See also report on Phase 2 dated Aug 76, PB—258875. 

The report gives Phase I results of an investigation of the 
mechanisms and kinetics of the formation of NO/sub x/ and other 
combustion pollutants. It gives results of experimental investigations 
of unmodified combustion and supporting theoretical calculations. 
The combustion of hydrogen, carbon monoxide, methane, and pro- 
pane with air in a jet-stirred combustor (JSC) was studied to facili- 
tate the assessment of coupled combustion/pollutant formation. The 

previous studies. Experiments also included a flow reactor capable 
of accepting multiple burner types and operating with selected wall 
temperature. Premixed flat and focused flames, as well as laminar 
and turbulent diffusion flames, were studied in the flow reactor using 
methane and propane fuels. The tests included heat-loss and adiaba- 
tic conditions and a limited number of wall heat addition cases. 


plug = calculations indicated strong coupling between combus- 

diffusion, and NO/sub x/ formation in the 
hy ny zone. F kinetic data on reactions between hydrocarbon 
fragments and to properly assess the 
importance of those paseo | in NO/sub x/ formation. (GRA) 


37213 Kinetics of the thermal oxidation of methane in a reaction 

treated with potassium bromide. Kegeyan, E.M.; Vardanyan, 

1A.; Nalbandyan, A.B. (Inst. of Chemical Physics, Ereuan). Kinet. 
Catal. (USSR) (Engl. Transl.); 17: No. 5, 995-998(1976). 

Translated from Kinet. Katal.; 17: No. 5, 1152-1155(1976). 

The effect of temperature and concentration of reagents on 

the kinetics of the thermal oxidation of methane in a potassium- 

reaction vessel has been at atmospheric 


were found in Peroxide and xide radical 
concentrations were lower than the sensitivity of the analytical 
methods applied. An increase in temperature led to an increase in the 
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| | program, 
indicated the need for more detailed kinetics in hydrocarbon/air 
combustion before NO/sub x/ formation can be predicted. Similarly, 

nm. (GRA) 

37210 (AD-A—029663) Equilibrium composition data for com- 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 36872, 36876, 37824 


37214 Process for producing high-methane gas. Liebgott, H. (to 
aes Aktiengesellschaft). US — 4,012,404. 15 Mar 

ity date 3 Jan 1972, German, Federal Republic of (F.R. 
Germany). 6p. 
-methane gas which can be used in place of natural gas is 
made by (a) catalytically cracking liquid hydrocarbons with water 
vapor at elevated tem and pressures to produce a rich gas 
containing less than 15 percent hydro gen by volume; (b) cooling the 
rich gas to a temperature below 150°C thereby reducing the water 
vapor content thereof by condensation; (c) separating condensed 
water from the rich gas; (d) thereafter hydrogenating the carbon 
oxides in the gas by dividing same into two streams, one of the 
streams being preheated to a temperature of at least 250°C and then 
being introduced into the first catalyst layer of a hydrogenation zone 
containing two catalyst layers, the other of the streams being fed at 
layers of the zone; (e) scrubbing baad 
leaving the nee epee zone to remove carbon dioxid er- 
ably, the ratio of the two streams is adjusted such that the tempera- 
ture rise in the second catalyst layer of the hydrogenation zone is 
less than 50°C and the product gas leaving the ers zone 
contains less than 1 percent hydrogen by volume. 3 claims, 1 figure. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 37224, 37229 


dues as an energy feedstock. Volume I. Alich, J.A. Jr.; Inman, R.E. 

Ernest, K. (Stanford Research Inst., Menlo Park, Calif. (USA)). Jul 

(NSF/RANN/SE/GI—18615/FR/76/3(Vol. 1)). Q 08/ 
A0l. 


also Volume II, PB—260764. Continuation of Grant 


See 
NSF-GI-18615. 

Since tural residues (crop and forest wastes and animal 
manures) constitute a potential ye gp source of energy, the 
authors examine the availability of such residues and evaluate their 
potential use as an energy feedstock. The report is presented in two 
volumes: the method of approach used in inventory development, 
the collection, harvesting, and conversion economics, and the over- 
all concept assessment are presented in Volume I. 


37216 (PB—260764) Evaluation of the use of agricultural resi- 

dues as an energy feedstock. Volume II. (Stanford Research Inst., 

Menlo Park, Calif. (USA)). Jul 1976. - tal (NSF/RANN/SE/GI— 

2)). Q 21/MF A01 

ene See also Volume I, PB—260763. Continuation of Grant NSF- 
-1861r. 


Since agricultural residues (crop and forest wastes and animal 
manures) constitute a potential reece: source of energy, the 
authors examine the availability of such residues and evaluate their 

tial use as an energy feedstock. The research objectives are: (1) 
to develop a nationwide county-by-county inventory of residues 
generated, their quantity and condition, their current uses or disposal 
practices, their net availability, location, distribution and seasonality, 


transportation, and usage. The report is 
presented in two volumes. The county-by-county inventory as well 
as selected data summaries are presented in Volume II. 


PROPERTIES 


37217 An evaluation ethanol, the 
propanols, and the butanols as ship propulsion fuels. Research and 


development report. 
Research and Developmen 
als Dept.). Sep 1976. 13p. (MAT—75-20). Q 02/MF AO1. 
This report evaluates the alkyl monohydric alcohols from 
— through the butanols (C-1 to ~~ as Navy ship propulsion 


Gesamte the properties of Navy ship propulsion hydrocarbon 
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fuels (Diesel Fuel Marine and JP-5). None of these alcohols is 
suitable as a direct substitute or as an extender for the currently used 
ship propulsion fuels. The use of methanol with its low volumetric 
energy content would entail over a 50% reduction in range between 
refuelings; the use of the other aicohols would result in roughly 25% 
below the 60 C minimum considered safe for shipboard 

all have low cetane numbers, high water solubility, ce 
with toxicity. However, methanol and mixtures of low 


for their use 
37218 Furnace combustion and radiation charac- 
teristics of methanol and a methanol/coal Grosshandler, W.L. 


slurry. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
1977. Contract W-745-ENG-48. 174p. P 08/MF AO1. 

An experimental facility has been built to study the combus- 
tion of methanol and a slurry of methanol plus 5% coal in an 
environment similar to industrial and utility boilers. The furnace is a 
horizontal water cooled cylinder, 20 cm in diameter by one meter 

the furnace include temperature and concentration of carbon 
pina A carbon dioxide, water, oxides of nitrogen, methanol and 
particulates. Spectral radiation intensity measurements are taken 
along the axis of the furnace burning methanol and the methanol/ 
coal slurry. The effect of the fuel on flame structure is reported. The 
ure methanol flame are, in general, than 
flame. The levels of the oaies of nitrogen are 
iow f in the pure methanol flame (less than 20 ppM NO). Addition of 
5% coal to the methanol causes NO concentration to increase to 100 
mitogen to ts a conversion of 40% of the coal 
to NO. Particulate levels increase from less than .001 g/m* 
oo eee ure methanol to over .25 g/m* when pulverized coal is 
low levels of soot and particulates in methanol flame 
cae an effect on the spectral intensity. No continuous radiation is 
measured in the methanol flame, but small amounts of particulate 
radiation can be seen from the spectra of the methanol/coal flame. 
‘The total emittance of the flame is increased from about .10 to .135 
with the addition of 5% pulverized coal, but the radiation intensity is 
reduced because of the lower flame temperatures. A numerical 
inhomogeneous mixture of combustion products. Comparisons are 
made between the calculated intensity and the measured intensity for 
results are about 25% lower than 
the measured results. Reasons for this are discussed. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 36883 


37219 (PERC—0060-6) Sulfur poisoning of catalysts. Quarterly 


search Inst., Menlo Park, Calif. (USA) 1 Feb 1977. Contract EY- 
76-C-02-0060. 37p. Dep. NTIS $4 
The emp! the work hes been chified thom suifer 

ing of outens for methanol synthesis to the role of 
catalysts for Fischer-Tropsch synthesis. In the latter, the preparation 
of catalysts by the reduction of iron oxides and then their carburiza- 
tion was studied by thermogravimetric and thermomagnetic tech- 

luction and carburization, activation ener kinetics, stoichio- 
metry, phase transformations, crystallite size, Coble temperature, 
surface reactivity, etc. Further work on methanol synthesis catalysts 
pointed to copper as the primary gateway for the accumulation of 
sulfur. The surface of the catalyst was examined by scanning elec- 
tron y and energy dispersive x-ray analysis with the aim of 
determining the distribution of copper and zinc and evaluating the 
possibility of mobility on the catalyst surface of the adsorbed sulfur 
atoms to the zinc oxide phase. It was not possible to differentiate (or 
pony of beng invexigned by Auger cctron 
possibility of 
spectroscopy. (L 


carbon monoxide and hydrogen using the radioactive carbon isotope 
“C, Kagan, Yu.B.; Rozovskii, A.Ya.; Liberov, L.G.; Slivinskii, 


from Dokl. Akad. Nauk SSSR; 224: No. 5, 1081- 


Translated 
1084(Dec 1975). 
Analysis of the experimental results on methanol synthesis in 


a high-pressure static circulation showed that on a 


copper—zinc—aluminum oxide lyst and a zinc—chromium 


3822 ERDA ENERGY RESEARCH ABSTRACTS PS 
concentration of CH2O and CHsOH. When the methane content of 
L the mixture increased from 33 to 80 percent, there was an increase in y 
the maximum concentrations of CH2O and CHsOH, the effect being a 
stronger in the latter case. ; 
PREPARATION 
S 
ii 
| 
4 
d 
and (2) to assess the practicality and costs of collecting and using : 
residues on the basis of geographic concentration patterns and the 
Synthesis, Moscow). Dokl. Chem. (Engl. Transl.); 224: 
598-601(Oct 1975). 


SESH Sore 
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carbon dioxide as an iron 


PUSR) 


PREPARATION FROM WASTES OR BIOMASS 


the Joint Committee on Job Development, California State Legisla- 
ture. (California State Legislature, Sacramento (USA). Joint Com- 
Ss Development). 10 Dec 1976. vp. 

Background research and testimony relating to the 
consideration of a bill before the California | ture to convert 
municipal and agricultural wastes into a fuel, primarily methanol, is 
compiled. on eneray, polation resented considers the three areas under 

lution, The leg tion 


37222 ee Feasibility study: conversion of solid waste 
to methanol or ammonia. Final report. (Seattle Office of Management 
and Budget, Wash. (USA). Solid Waste/Methanol/Ammonia Pro- 
ject). Sep 1974. 357p. (SWAP—74-2). NTIS $10.50. 
Mathematical Sciences Northwest, Inc., Seattle, 
Wash., = no. MSNW-74-243-1. See also PB-255 450. 
examines one method of processing solid waste; 
waste in furnace-like equipmen oxygen, oo 
e industrial methanol (methy! alcohol) or 
-chemical synthesis 


processes 
placed in use. The following subjects 
are covered: technical assessment of waste conversion, technical 

assessment of conversion product uses, sn product 
market assessment, and financial analysis. (GRA) 


37223 i Solid waste to methanol/ammonia conver- 
sion plant. Final environmental statement. (Seattle Office of 
Management and Budget, Wash. (USA). Solid Waste. 


y from natural gas. This 


production 
sion of waste materials: state-of-the-art. Ware, S.A. 
Silver Sprin; Md. (USA)). Aug 1976. Contract EPA-68- 
78p. Q 05/M 


A. tet of bi ical pro- 
cesses for conv waste i 
wastes) to fuels. It indicates the locations and 


itrogen Industry and ic Synthesis 
Kinet. Catal (USSR) (Engl No. 4, 859- 


Translated from Kinet. Katal.; 17: No. 4, ea 
It has been found of scandium 
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sponds to a reduction in mesh to the inital value’ Analysis of the 
increase 240rmesh tthe ni value. Analysis 
superheating 

Ge wertice Tike phenomenon is complicated by 
the formation of solid solution ‘of Sc in a-Fe, leading 10 
continuous increase in line width in the Moessbauer spectrum with 
superheating time. A quantitative evaluation of the observed phe- 
nomenon is presented. 


37226 Brief communication. Ignition and thermal 
solid hydrazones, Jain, S.R. (Indian Inst. of Science, Bangalore). 
Combust. Flame; 28: No. 1, 101-103(1977). 

Experimental results show that the aldehyde phenylhydra- 


decompose on heating. Similarly the azines that were found to be 
hypergolic, i.e., furfuraldazine and tetraformaltrisazine, 

to a certain extent on heating. However, benzalazine and 

one hydrazone, which boil without decomposition, were found to be 
nonhypergolic with RFNA, under identical experimental conditions. 
In the present series of compounds, it therefore appears that those 
which decompose on heating are likely to ignite more readily when 
brought in contact with an than those which volatilize. 


PREPARATION 
REFER ALSO TO CITATION(S) 37222, 37223 


ya eee to economic conditions of procedures for the 

—— A of ammonia. Richez, J. (Azote et Produits Chimiques, 
Paris). Ann. Mines; 182: No. 5, 107-112(May 1976). (In French). 

The company Azote et Produits Chimiques manufactures 
either directly or in participation 2,360 t/yr of ammonia. Over the 
years the hydrogen has been obtained by reforming different hydro- 
carbons: natural gas, naphtha, and heavy oils. The different proce- 
dures developed for tion to the different - sages for 
improvement of the ormances of the installations, and for de- 
creasing the manufacturing costs are described. (JSR) 


37228 Analysis of the operation of an ammonia reactor. 
Szupiluk, S. Int. Chem. 117: 1, 1977). 
811973. from ech. (Leipzig); 27: No. 2, 80- 


REFER ALSO TO CITATION(S) 37215, 37216, 38232 


for energy and chemicals. Final report. (Forest Service, Washington 
D.C. (USA)). Mar 1976. 184p. P 09/MF AOI. 


lignin content on thermal degradation 
pulp. Hornof, V.; Kokta, B.V.; Valade, J.L.; vag pee (Univ. of 
Quebec). Thermochim. Acta; 19: No. 1, 63-68(Apr 


activation 


of lignin to 67. at 37% 


LIQUID WASTE FUELS 


37231 (AD-A—031783) Waste POL 
recovery. Final report 1 1974-1 


disposal through energy 
Jun 1976. Fink, P.T.; Jackson, 


Dies Uiat are Mypergouc With red Tuming acid (REINA) 
ie the determination of the feasibility of mobile conversion units to 
3 convert agricultural wastes in the field rather than transporting the 
wastes to a central processing facility. (JSR) 
3 
oH The City of Seattle proposes to construct a new plant to 
process solid waste that will eliminate total dependence by the City 
on landfills as the means for disposal. The facility will use recently 
developed processes to extract useful material from the waste. Solid 
waste will be ground-up, ferrous metal will be extracted for sale in Sineric equations are used tO Compal mathematical 
the secondary metals market, the ground waste will be pyrolyzed, model of an ammonia reactor with the parameters of an operating 
and the pyrolysis gas will be converted to useful chemicals for sale reactor. 
in the chemical market. The plant will have the general appearance 
of a small chemical plant. if constructed, this new process wiil 
SOLID WASTE FUELS 
; examined by the City. (GRA) a 
; This report is a feasibility study of the Forest Industry 
i Energy Program (FIEP), a major Forest Service effort to explore 
the use of wood residues to meet the energy requirements of 
individual forest industry operations within the forest land manage- 
= _ _ ment environmental objectives. The feasibility phase addressed two 
quantities of suitable wastes and discusses the status of the current major objectives: direct energy conversion and chemical conversion. 
eae) | schemes. The processes discussed are: Acid ——— (GRA) 
i ‘ollowed by fermentation; enzyme hydrolysis followed by fermenta- 
tion; anaerobic digestion of manure and municipal solid waste; and, 
biophotolysis. (GRA) 
‘ oo: A series of pulps containing between 3.6 and 23% of lignin 
PROPERTIES was prepared by a careful delignification of a high iste bisulfite 
pulp. The ~ were subjected to isothermal pyrolysis in a Perkin- 
37225 Activating effect of jium in the catalytic synthesis of mer TGS-1 thermobalance. The measurements were carried out at 
8 different temperatures from 325 to 360°C under nitrogen atmo- 
ammonia and the investigation of this effect using the contact potential omn.. The. somite Ghtalend. indi hat the eff f ligni 
difference method and the Moessbauer effect. Rudnitskii, L.A;  SPOCre 
4 degradation depends strongly on temperature. Below 330°C, the rate 
Rabina, P.D.; Melik’'yan, A.A.; Korneev, V.P.; Kuznetsov, L.D.; - 
Saprykina, T.V.; Alekseev, A.M. (State Scientific-R. a of degradation varied only little with lignin. This variation becomes 
a a —— more important at temperatures above 330°C in that the rate of 
de; increases with decreasing lignin content. The apparent 
ges from 41.4 kcal mol™' at 23% 
of lignin. 
oxide- 
081- promoted iron Catalysts for the synthesis Of ammonia give; ise to a 
Significant increase in both their specific and total activities. On. §__=_—_—_—— 
is in prolonged superheating the o_ catalytic activity is reduced 
ma almost to the initial value. activity changes correlate with 
nium changes in the electron work function: the highest activity corre- 


W. (Air Force Civil Eogioorins Center, Tyndall AFB, 
(SAY. Jun 1976. 58p. (AFCEC-TR—76-2). Q 04/MF 
In order to investigate the practical feasibility of combusting 
waste POLS (petroleum, oil, lubricants) in heating plant boilers, a 
ay testing program was undertaken to obtain actual performance 
ont eee data. Since most Air Force heating plants Utilize 
(No 2, No 5) fuel or natural gas as a primary fuel source, 
emphasis was placed on the installation of waste POL systems at 
three separate Air Force bases Aptos the use of these fuels. 
Various percentages of waste POL were burned in the test boilers 
with the corresponding fluctuation in stack emissions documented. 
Results of this study are reported in terms of quantity and hours of 
waste POL burned per installation, o —- een air pollu- 
tion data, and recommendations for the safe installation of a compati- 
ble waste POL system. (Author) (GRA) 


HYDRO ENERGY 


PLANT DESIGN AND OPERATION 


37232 ee Pg Concrete placing techniques used during 
the construction of hydroelectric power plant. Dol- 
= E.A. (Cold Ao tae Research and Engineering Lab., Hanover, 

(USA)). Jul 1976. Draft trans. of Gidrotekhnicheskoe Stroi- 
= (USSR) n9 p19-23 Sep 72. (CRREL-TL—534). 17p. NTIS 


he concrete Krasnoyarsk hydroelectric station dam, at its 
highest point is 124 meters high, is approximately 1100 meters long, 
and is located in a relatively narrow rocky canyon of the Yenesey 
River. The amount of concrete in the dam and hydroelectric station 
building is 5.5 million cubic meters. The concrete operations were 
accomplished under severe climatic conditions - the frost-free period 
was 102 days long and temperature ranged from -54 to 37°C. Great 
requirements were levied on the concrete with regard to strength, 
imperviousness to water, cavitation resistance, cold resistance and 
fracturing resistance. The construction and other consider- 
ations are discussed. (GRA) 


37233 pressures, gate vibrations, and 
stilling basin wall pressures, Libby Dam, Kootenai River, Montana. 
Final report, Jul—Aug 1974. Hart, E.D- Tool, A.R. (Army Engineer 
Waterways Experiment Station, Vicksburg, Miss. (USA)). Oct 1976. 
62p. (WES.TR-H_76-17). Q 04/MF 

Two of the three Libby Dam sluices suffered cavitation 
damage after a short period of operation. During this period of 
operation, extreme noise was heard and structural movement sus- 
pected. Prototype studies were conducted to monitor the sluice 
pressure fluctuation amplitudes and frequencies as well as sluice gate 
and structural vibrations. In addition, stilling basin wall pressures 
were measured during spillway releases. The sluice pressure mea- 
surements indicated that negative pressure fluctuations occurred at 
all points of measurement along the invert (at all gate openings) and 
that vapor pressure was approached or occurred at three of 
locations during certain gate openings. Structural vibrations were 
generally insignificant whereas the sluice gate was subjected to 
significant vibrations in all three directions. The mean pressures 
measured on the stilling basin wall were lower in the upstream, 
lower portion of the wll and vapor pressure was approached in the 
upstream lower corrcz. (Author) 


37234 (AD-A—033073) Thermal regime of the reservoir of the 
Vilyuyskaya Hydroelectric —e Station and the 
ground of its bec. reir R.M.; Konstantinov, I.P. Translated 
war No. 8, 30-33(1972). 12p. (CRREL-TL—S554). Q 02/ 
The construction of the first major hydroelectric complex, 
the Vilyuyskaya Power Station, in a permafrost region, raised prob- 
lems for planners and ae concerning the specific caitlin. of 
— and operation o' "Their problems and findings 
are discussed. 


37235 Tensometric diagnosis of the state of hydrogenerator stator 
joints. Sokolov, A.E. Sov. Power Eng. (Engl. Transl.); 6: No. 2, 106- 
108(Feb 1977). 

Translated from Elektr. Stn.; 6: No. 2, 44-49(Feb 1977). 

The main cause of high-frequency (100 Hz) vibration of 
hydrogenerator stator cores is degradation of the stator section joints 
in the process of operation. The operation of hydrogenerators at 
significant stator hg oy levels leads to serious damage to individ- 
ual structural parts. This necessitates monitoring of the condition of 
the joints. Gaps in the stator joints on an operatin, generator were 
measured with special tensometers in order to lish quantitative 
relationships between the gap size and the generator condition 
parameters which influence the gap size: It was determined that the 
size of the gap in hydrogenerator stator section joints is directly 


mienad.t0 to the temperature difference between the active steel and 

stator housing shelves, and that there is a quantitative relation- 
"betwen the nine of the joint gap, the thermal state of the stator, 
a the voltage on the hydrogenerator leads which permits determi- 
nation of the allowable gap in stator section joints. 


37236 Prolonged asymmetrical 5 of hydrogenerators. 
Ter-Gazaryan, G.N. Sov. Power Eng. (Engl. Transl.); 6: No. 2, 109- 


110(Feb 1977). 
Translated from Elektr. Stn.; 6: No. 2, 50-55(Feb 1977). 
Full-scale studies of asymmetrical operation were made on 
two high utilization 500 MW hydrogenerators, i.e., G1 has a single- 
layer winding and compound insulation and G2 has a iwo-layer 
and thermoreactive insulation. In order to obtain the neces- 
sary information on the influence of an inversely synchronous field 
on each of these generators special sensors were installed: thermo- 
couples on the cores and the damper cage jumpers between the poles 
and on the steel of the pole socket, and Rogovskii bands on all the 
damper cores. On the active steel, on the front parts of the winding 
and on the structural members of the unit vibration sensors were 
installed for measuring the vibration in the tangential, radial and 
vertical directions. In addition, the vibration of the active steel was 
measured by a vibration probe at eight points of each of the six — 
of the active steel core in the tangential and radial directions. Data 
on heating and vibration were recorded in varying test and load 
conditions. The results showed that for both turbines the greatest 
pole heating was recorded on the surface of the pole shoe, and that, 
at I2/I/sub r/ = 0.08 to 0.09, the 100 Hz vibrations of the core and 
the front parts are within the limits of the vibration displacements on 
generators in prolonged operation. I:/I/sub r/, or ratio of negative 
sequence current to the rated current expresses the asymmetry of the 
r load. The data obtained show the allowability of asymme- 
try of L/I/sub r/ = 0.1 to 0.12 for generators with a single-layer 
winding and the allowability of sub r/ = 0.08 to 0.09 for 
generators with a two-layer winding. Thus, the generators tested 
with direct water cooling of the stator windings allow prolonged 
asymmetrical load at I:/I/sub r/ greater than or equal to 8 percent. 
This makes it possible to transmit 350 to 400 MW through two 
phases of a large unit. This has been supported by full tests. 


37237 Fabricated crown plate for Francis-type hydraulic turbine 
Corp.). US Patent 4,012,170. 


runner. Grubb, R.G. (to Allis-Chalmers 

15 Mar 1977. Filed date 18 Aug 1975. 4p. 
A fabricated crown for a Francis-type hydraulic turbine 

formed inner circular portion and a pair of outer semicircular 

section of high integrity to which the runner connected. 


37238 Controlling leakage in the Kremasta dam abutments. Cou- 
moulos, J.D.; Therianos, A.D. (Public Power Corp., Athens). Int 
Water Power Dam Constr.; 29: No. 4, 23-30(Apr 1977). 
As the Kremasta reservoir, in Greece, was being filled, leak- 
age occurred in both abutments. Immediate remedial measures were 
taken, and a long-term control program devised, both of which are 


37239 First arch dam in Turkey. Oezis, U. (Ege Univ., Izmir, 
Turkey); Kocak, Y. Int. Water Power Dam Constr.; 29: No. 4, 30- 
36(Apr 1977). 

The Gokcekaya hydro scheme, in the Sakarya basin, marked 
an important stage in the advance of Turkey's construction 
ty. A description of the work involved and some of the problems 
encountered are outlined. 


37240 Turbines for the Grand Coulee hydro 
W.R. (Dominion Engineering Works Ltd., Mon 
Power Dam Constr.; 29: No. 4, 37-44(Apr 1977). 

The third powerplant at Grand Coulee will contain six of the 
world’s largest turbines. The first three, designed and installed by 
Dominion Engi unique problems because of their 

smoothly and 
conclu- 


Sirman, 
. Int. Water 


osceaca 


Be 
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37241 Parameterization of solar absorption by nitrogen dioxide. 
Luther, F.M. (Univ. of California, Livermore). J. Appl. Meteorol.; 15: 
No. 5, 479-481(May 1976). 
An analytic expression for the specific heating rate due to © 
solar absorption by nitrogen dioxide is derived by approximating the 
solar insolation and absorption cross section by simple functions of 


Fano 
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wavelength. The analytic i with a detailed calcula- 
tion to within +-2 x 10-7 22 W thro the range of NO; column 
densities investigated (up to 10° cm~*). The error is within +-0.3% 


for NOz column densities less than 2 x 10’? cm~* The error is 
— within +-5% for the larger column densities which rarely, 
ever, occur in the atmosphere. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 38396 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 


37242 (AD-A—025978) Remote portable solar powered micro- 

wave system. Bottone, A.G. (Yuma Proving Ground, Ariz. (USA)). 
1976. 10p. NTIS $3.50. 

During the process of testing, dev it, and evaluation of 
Army material, data is often required or to be transmitted 
regarding communications support of these remote tests and evalua- 
tion is limited in flexibility, mobility, bandwidth, and application. In 
addition, this present day methodology involves reliance on firm- 
fixed or generator power and presents a drawback of not being able 
to operate in real-time modes that are essential in support of some 
missions of the Department of the Army. To solve the problems 
mentioned above, a comparatively ues. highly reliable, self 
contained and simple solution has been devised and successfully 
tested. A highly it microwave transmitter that operates from 
low voltage D.C. power has been coupled with a in conten solar 
activated power source (array of solar cells). 
using a miniature 8 oz. omnidirectional discone antenna, transmitted 
distance of several miles. The portable solar powered terminal took 
F spre se 15 minutes set up time, and operated successfully for 

duration of the test. (GRA) 


37243 material structures for ther- 
Gi 


cations. 


37244 (N—76-22297) System tests with electric thruster beam 
directly 


; i Space Administration, Cleveland, 
Ohio (USA). Lewis Research b Center. Apr 1976. 28p. (NASA-TM- 
X—3353;E—8546). ‘igh 

voltage solar arrays directly 


clearing occurred during conventional power supply operation. 
37245 (N—76-22380) Studies of encapsulant materials for terres- 
trial photovoltaic 


Mar 1976, 


Contracts NAS7-100;J PL-954328. 


147163; cao PL—954328-76/1). NTIS $4. 


R.H.; Davis, J.R.; 3 ee P.D.; Mccormick, J.R. 
(Dow h. (USA)). 20 Feb 1976. Con- 


Corp. Midland, 
tracts NAS7-100;J (NASA-CR—147162;RR—76- 


silicon material was 


the basis for cost-tradeoff analyses of 
silicon solar cell eam rowth, evaluation, solar cell fabrication 
and was completed for the baseline boron-doped Czochralski 
material. Measurements indicate Cn and Mn seriously degrade cell 


37247 (N—76-22382) Silicon material task. part 3: low-cost sili- 
array project. Roques, R.A.; Coldwell, D.M. (Texas Instru- 
ments, Inc., Dallas (USA). Mar 1976. Contracts NAS7-100;JPL- 
954412. QRASA-CR— 147164). NTIS $3.50. 
The ibili lar-grade poly- 
feasibility of a process for ucing solar- 
crystalline silicon at a cost of less than $10 per kilogram’ was 
investigated. The h taken was the direct reduction of high- 
purity silica with high-purity carbon usin; Princi- 
pally investigated was the development of program evaluation crite- 
ria and initial work on the chemical reaction study. Ex 
were conducted to optimize a procedure for preparation of the raw 
materials, silica and carbon, in order to achieve maximum homo- 
geneity of mixing with a minimum of contamination. A computer 
my the thermodynamic of the Si-O-C system was 
‘ests were conducted using a dc hand-operated plasma torch. 
Results of these preliminary tests are inconclusive. 


jo tan (N—76-22545) Evaluation of selected chemical processes 
of low-cost silicon. Quarterly progress report, 15 Dec 

19731 Mar 1976. Blocher, J.M. Jr; oweng, M.F.; Wilson, 
W.J.; Carmichael, D.C. (Battelle Columbus Labs., Ohio (USA)). 8 
1976. Contracts NAS7-100;JPL-954339. 100p. (NASA-CR— 

)). NTIS $5.00. 

Subm-Prepared for JPL. 

Plant construction costs and manufacturing costs were estim- 
mated for the production of solar-grade silicon by the reduction of 
silicon tetrachloride in a fluidized bed of seed particles, and several 
modifications of the iodide process using either thermal a 
tion on heated filaments (rods) or hydrogen reduction in a fl 
bed of seed particles. Energy consumption data for the zinc reduc- 
tion process and each of the iodide process options are given and all 
a— to be acceptable from the standpoint of energy pay back. 

ial zinc reduction of SiCl4 
and electrolytic recovery of zinc ZnCi2. All of the experimen- 
tal work performed thus far has supported the initial assumption as 
to technical feasibility of producing semiconductor silicon by the 
zinc reduction or iodide processes proposed. The results of a more 
thorough thermodynamic evaluation of the iodination of silicon 
oxide/carbon mixtures are presented which _— apparent incon- 
sistencies in an earlier cursory examination of the system. 


37249 (N—76-22546) Dip coating process: 
21 Oct—18 Dec 1975. Heaps, 


Minn. 
1975. Contracts JPL-954356,NAS7-1 25p. (NASA-CR—146877). 
NTIS $3.50. 

Subm-Prepared for JPL. 

The research program to investigate the technical and eco- 
nomic feasibility of producing solar-cell-quality sheet silicon by dip- 
aoe fe seas of carbonized ceramic substrates with a thin 
pd of large-grain polycrystalline silicon is reported. The initial 

concentrated on the design and construction of the experimen- 
tal dip-coating facility. The design was completed and its experimen- 
tal features are discussed. Current status of the SS 
including progress toward solar cell junction and miscella- 
neous ceramic substrate procurement. 


37250 (N—76-22547) Dip coating process: silicon sheet growth 

for the large-area silicon sheet task of the low-cost silicon 
solar array project. report, 19 Dec 1975—18 Mar 1976. 
J.D.; Maciolek, R.B.; Harrison, W.B.; ee H.A.; Hen- 
dric G. (Honeywell Corporate Research Cen Bloomington, 
Minn. (USA)). 22 Mar 1976. Contracts NAST-100.JPL-984356 30p. 
(NASA-CR— 146874). NTIS $4.00. 

Subm-Prepared for JPL. 


Using this facility, relatively thin (1 umina sub- 
strates were successfully dip-coated with - 3.00 m. p-type 
with areas of pprotnately 301 cm. The th kness and 
pom plow y size of these ings are influenced the temperature of the 
melt and the rate at which the substrate is S paled foal te melt. One 
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Purity requirements for solar cell 
developed and defined by evaluating the effects 
: a This report covers the experimental work on the testing and 
4 S| evaluation of disk-shaped erbium oxide radiator samples fabricated 
| J.D.; Maciolek, R.B.; Harrison, W.B.; Wolner, H.A. (Honeywell 
centimeter solar cells; the accelerator array multiple 
j junction edge-illuminated solar cells. Conventional ratory power 
5 — powered the thruster’s other loads. Tests were made to 
; evaluate thruster performance and to investigate _—— electrical 
i interactions between the solar arrays and the r. Thruster 
performance was the same as with conventional laboratory beam and 
$ accelerator power supplies. Most of the thruster beam short circuits 
; that occurred during solar array operation were cleared spontane- 
without automatic or manual intervention. No 
ME «(Battelle Columbus Labs.. Ohio (USA)). 26 Mar 1976. 
58p. (NASA-CR— 
50. 
Progress is reported in studies related to the development of 
the low cost silicon solar array (LSSA). Major areas considered 
include: evaluation of world experience and properties of materials 
for encapsulation of terrestrial photovoltaic arrays; definition on 
encapsulant service environments and test conditions; and the devel- 
opment of accelerated and abbreviated testing methods for — 
ing performance of encapsulant materials over a 20-year lifetime. 
E Results are discussed. (GRA) 
a 37246 (N—76-22381) Silicon materials task of the low cost solar 
‘a array project, part 2. Quarterly report, 1 Oct—31 Dec 1975. Hopkins, 


large variety of substrate materials were purchased or 

poh the program to commence a substrate definition 

. Due to the insulating nature of the substrate, the bottom 

accomplishing this was demonstrated using single 


Sng no set mati 
growth Doan nears the large area silicon sheet of 
project. Quarterly report, 9 J 21 
Varian Associates, Lexington, 
Vacuum Div.). 29 Mar 1976. Contracts NA 
. 28p. (NASA-CR—147209;ERDA/JPL—954374- 


Subm-Prepared for JPL. 
In order to achieve the broad goal of low cost 


program 
of silicon into solar cell wafers, the process must first be 
Mon es productivity. The cutting rate of slurry 
sawing is related to load, kerf area, work material hardness and 
reciprocation speed. An explanation for the high efficiency of slurry 
— is offered in terms of bind: ox poeree on abrasive particles and 
the abrasive wear of brittle mate: Results of five cutting tests are 
ven in which kerf length is 3.88 inches and .984 inch, and cutting 
Bess are varied from two ounces to eight ounces per blade. Reduc- 
tion of cutting rate to the normalized cuttin; pr shows the 
accuracy of the theory. The efficiency ranged from 1.13 to .86. The 
lower efficiencies occured at high loads and short kerf length. 
Thickness measurements show a decrease in wafer accuracy with 
increasing cutting load and speed. 
37252 (N—76-22553) Development of a high resolution stepper 
motor volume 1: general Final (Societe 
lications Generales d'Electricite et de Mecanique (SAGEM), 
aay, Dec 1975. 28p. (SA—7701-V-1;ESA-CR(P)— 
789-V-1). NTIS $4.00. 


This motor could be used to drive large solar panels of future 
satellites. Its main performance characteristics are as follows: 1,200 
“ greater input power at full torque 
W. For volume 2 and 3; see ESR-97067. (GRA) 


37253 Development of 
Volume 2. Detailed 


Final report. ppli Generales d’Electricite et de 
tSAGEM), 75 - Paris Dec 1975. 56p. 
NTIS $4.50. 


satellites. Results of investigations concerning a breadboard model 


are presented. For volume 1; see ESR-97066. (GRA) 


37254 (N—76-22666) Feasibility study of a 200 watt per kilo- 
gram lightweight solar array Quarterly report, 19 Jan—31 
Mar 1976. Stanhouse, R.; Cokonis, J.; Rayl, G. (General Electric 
Co., oa Pa. (USA)). 15 Apr 1976. Contracts NAS7- 
3. 144p. (NASA-CR—146878;DOC—76SDS54214). 


Subm-Prepared for JPL. 
Progress in an investigation of the feasibility of 
lightweight solar array with a power-to-wei: 
per kilogram is described. solar array 
of 1 A.U. at its 
over a three year period in interplanetary 
A of existing lightweight solar array 
app’ 


ka with discussion to t 
tes to a 200 watt/kilogram array. 


is a discussion of the candidate development solar cells being consid- 
ered, and various deployable boom concepts under investigation. 


37255 (N—76-22667) Automated array assembly 
B.G.; Rea, SV (Texas Instruments, Inc., 


Quarterly report. Carbajal, 
Dallas (USA)). Mar 1976. Contracts NAS7-100;JPL-954405. 3ip. 


that teurrent solar cell fabrication techclogy is about an 
magni' as compared to the 

the area of solar cell fabrication, 

least cost-effective process element. 
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37256 (N—76-25655) Optimization of contaminated oxide inver- 
sion layer solar cell. Final report. Call, R-L. (Arizona Univ., Tucson 
(USA). Dept. of Electrical 
954189. 32p. (NASA-CR—148150). 

Subm- by NASA. 

Contaminated oxide cells have been fabricated with efficien- 
cies of 8.6% with values of I/sub sc/ = 120 ma, V/sub oc/ = .54 


the silicon dioxide coating used to hold the contaminating ions. 
Coatings of SiO, therefore, were used to obtain a good antir 
but the thinness of the coatings prevented a large concentra- 
i the con ions, and the cells were weak. Data of the 
cell were .52 volts V sub oc, 110 ma I/sub sc/, .66 CFF and 
6.7% efficiency. 


37257 (N—76-32648) Raye analysis of the current-voltage 
characteristics of solar cells. Annual report. Dunbar, P.M.; Hauser, 
J.R. (North Carolina State Univ., Semiconductor 


Raleigh (USA). 
Device Lab.). Aug 1976. Contract NGR-34-002-195. 98p. (NASA- 
CR—148827). Q 05/MF 

Various mechanisms which limit the conversion efficiency of 
silicon solar cells were studied. The effects of changes in solar cell 

effects of various antireflecting layers were also examined. It 
was found that any single film antireflecting layer results in a 
poco or low loss antirefl 

its the conversion y of si 

vifferences een n(+)-p-p(+) and cote are 
A significant part of the study was oted to the importance of 
surface region lifetime and heavy doping effects on efficiency. 
Heavy ay bandgap reduction effects are enhanced by low 
surface layer lifetimes, and conversely, the reduction in solar cell 
efficiency due to low surface layer lifetime is further enhanced | 
heavy doping effects. A series of computer yore is reported w! 
seeks to determine the best cell structure and doping levels for 
maximum efficiency. 


37258 (N—76-32653) and bonding for 
large flexible solar arrays. Final report. —- Missiles and 
Co., Sunnyvale, Calif. (USA). Space Systems Div.). 26 Jul 
1 Contract 125p. (NASA-CR—144312; LMSC- 
Q 06/MF AOi 
Thermocompression ‘bonding and conductive adhesive bond- 
ing we developed = evaluated as alternate methods of joining solar 
to their interconnect assemblies. Bonding materials and process 
controls applicable to fabrication of large, flexible substrate ier cell 
arrays are studied. The primary potential use of the techniques 
developed is on the solar array poh, 3 by NASA/MSFC and 
LMSC for solar electric propulsion 
lications. This array is made up of flexible panels approximately 
by 3.4 meters. It is required to in space between 0.3 and 6 
AU capable of enduring this . Materials selected must be 
enduring this space environment, outgassing 


37259 epee Development of an economical silicon solar 
cell. Final report 1 Jun 74—31 Aug 75. Lindmayer, J.; Wrigley, C. 
Rockville, 1975. 49p. (NSF/ 

E/ NTIS $4.00 


37260 (PB—254637) Applied research on II-VI compound mate- 
rials for hetero solar 


vich, J. J; Buch, F. (Stanford Univ., Calif. 


of Materials 
1976. Coe NS /RANN/SE/ 
SBR 75167977 /1). NTIS 
See also report dated Jan 76, PB—252893. 


EP) and shuttle payload — 
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| 
vo curve factor of ./3. p optimize rication 
step to yield a higher output have not been successful. The funda- 
37251 mental limitation is the inadequate antireflection coating afforded by 
con sheet 
the low 
Mar 197 
(USA). 
100;JPL- 
76/1). 
Volume 3. Development 4 
rapport final relatif a un prototype de moteur pas a pas a grande 2 
resolution. Volume 2. Resultats detailles. Volume 3. Developpeme 4 
The aim Of this propect was to 6 method.¢ 
growing electronically viable silicon films on inexpensive forei 
substrates, with the objective of creating a technology to radicall y &@ 
reduce the overall cost of the silicon employed in terrestrial photo- 
voltaic solar energy conversion. The approach employed was to 
enhance the growth of large silicon crystallites from a restricted 
nucleation edge by confining atoms toa narrow band 
traveling across a substrate, i.e., the Lateral Growth Technique ~ 
(LGT). The efforts employed physical vapor deposition of silicon in 
a vacuum evaporator and also included subsequent chemical vapor 
deposition by pyrolysis of silane. Reflection electron diffraction 
studies of LGT silicon show large crystallization of the films on 
foreign substrates. (GRA) 
Work consisted primarily of preparing base line cost estimates 
for current solar cell processing technologies; preparing an initial ' 
design-to-cost goal breakdown; designing and beginning construc- 
tion of an experimental solar cell module: and initiating the various x 
tes show The solar efficiency of the p-CdTe/n-CdS film-on-crystal ~ 
order of solar cell has been increased from 5.2% to 7.9% in the past quarter 
goals. In by deposition of an indium-tin oxide (ITO) transparent conducting 
to be the contact over the CdS layer and by the use of partial anti-reflecting 
coatings. The ITO layer reduced distributed series resistance losses, ~ 


NPR VEar 


BBR 


Ban 
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the fill factor ff from 55% to 66% and the open-circuit 

sub oc from 0.59 V to 0.63 V. From electron beam 
induced current measurements the authors have obtained a minority 
carrier diffusion length of 0.4 micrometers in the CdTe of the above 
cell. Preliminary results on a p-CdTe/n-ITO cell show excellent 
5 er O on e gives a 
contacts to Te indicate that the junctions are Schottky barriers 
0.3 to 0.5 eV high. 


37261 (PB—258583) ge ny of low cost solar cells based 
on CuO. Semi-annual report 1 Oct-31 Mar 1976. Olsen, L.C. (Joint 
Center for Graduate Seedy, y, Richland, Wash. (USA)). ee A 1976. 
62p. (NSF/RANN/AER—75-20501/PR/76/1). Q 04/MF 
See also PB-252 301. 


Cu/ efficiency 

MIS device analysis and MIS solar cell theory. 

established for oxidation of 

tube heated by an automatically controlled tul 

ed to an oxygen-nitrogen mixture to oxidize copper. Cu?O 

have been fabricated with a CuO thickness in the range of 2-5 

micrometers. Collection e' y is measured with a high intensity 

Bausch and Lomb monochromator. After determining the reflection 

coefficient for a given wavelength, short-circuit 


tial perf 
Govboped for LV and CV data 


37262 (PB—258746) Investigation of low cost solar cells based 
on Cu,O. Quarterly progress report 1 Apr-30 Jun 1976. Olsen, L.C. 
Goint Center for Graduate > Richland, Wash. (USA)). Aug 
1976. 33p. Q 03/MF AOI. 
See also report dated May 76, PB-258 583 and PB-252 301. 
material properties, backwall cells and ootnne 


aporation aporation of InzO; and 
process. ‘Backwall cell efforts have concentrated on thin- 
. Devices have been made with CueO layer thick- 
between | micrometer and 10 micrometers 


Quarterly progress report 
A. (Rutgers--the State Univ., New Brunswick, N.J. 
Electrical Engineering). Jul 1976. 28p. P 03/MF 


F See also report dated Apr 76, PB-253338. 
A Schottky solar cell on silicon has been 
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distributed equivalent circuit model is used for anal 
ed junction configurations - which otherwise wc 


37267 (DSE/2071—1) Survey of satellite power stations. Bloom- 
ist, C.E. (PRC Systems Science Co., Los An Calif. (USA)). 
1976. Contract EX-76-C-01-2071. 342p. . NTIS $10.00. 
The Energy Research and Devel t Administration es- 
tablished on 15 h 1976 the Task Group on Satellite Power 
Stations to recommend to the ERDA Administrator the appropriate 
role, if any, of satellite power station research and development in 
ERDA’s overall program. The Task Group requested the ene ot of 
PRC Systems Sciences Company to consist of (1) consolida' 
relevant documentation, (2) providing summary descriptions o of the 
pow Be ag ystems and subsystems, (3) delineating the status of key 
environmental issues, and (5) assisting the Task Grou 
of specified documentation. This report documents 


efforts. (WDM) 

37268 (N—76-22672) Space-based solar power conversion and 
delivery systems study. Interim summary report. (ECON, Inc., Prin- 
ceton, N.J. (USA)). 31 Mar 1976. Contract NAS8-31308. 262p. 
(NASA-CR—144289;REPT—76-145-IB). NTIS $9.00. 

Even at reduced rates of growth, the demand for electric 
power is expected to more than triple between now and 1995, and to 
triple again over the dae yars 1995-2020. Without the development of 
new power sources and advanced transmission technologies, it may 
not be possible to supply electric energy at prices that are conduc- 
tive to generalized economic welfare. Solar power is renewable and 
its conversion and transmission from space may be advantageous. 
The goal of this study is to assess the economic merit of space-based 

taic systems for power generation and a power relay satel- 

for power transmission. In this x Sate. satellite solar power 
and transmission systems, me by current con- 

af the Soles Station GH PS) and the Power Relay 
Satellite (PRS), are compared with current and future terrestrial 


in preparation 
supporting 


man A (USA)). 6 Aug 1975. Con- 
NA 31308, RY” COSA 6 i 640). NTIS 
; A systems analysis of synchronous, orbit-based power 
tion and relay systems that could be operational in the 1 
in the same time frame. Operational and economic 
rage ed Hd the orbiting systems and near term research activi- 
which will be required assure feasibility, 
operational capabilies of such systems in post- time 
frame are examined. 


37270 (N—76-25650) Analysis of technological development 

problems posed by the use of orbital systems for energy conversion and 

J.; Teichmann, D.; Wirths, G. Jun 1976. Translation pat Ng 

ken (Backnang), May 1975, 502p. (NASA-TT-F—16923). 500p. 

NTIS $12.50. 

Current American and European concepts of a solar satellite 
power station with associated technological problem areas are stud- 
ted. Solar arrays, liquid gallium as a collecting contact, amplitrons 
and phased array earth antennas for microwave transmission and 
reception, respectively, and associated technological and theoretical 
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lysis of complicat- 
be very cumber- 
some using conven! carrier rt equations. 

37266 Photo-electrochemical energy conversion: electrocatalytic 
sulphur electrodes. Hodes, G.; Manassen, J.; Cahen, D. (Weizmann 
Inst. of Science, Rehovot, Israel). J. Appl. Electrochem.; 7: No. 2, 

181-182(Mar 1977). 

Electrodes for the sulphide/sulphur (polysulphide) redox 
system are described which show low polarization when os - 
under conditions to be expected in a practical photo-electrochemi 
cell (P.E.C.). These electrodes are composed of Lg aye. « 
surface area carbon, loaded with electrocatalysts, the best results 
having been obtained using cobalt as electrocatalyst. 

OTOSYNTHETI 
Efforts have concentrated on fabrication of thin-film backwall rat eer 
, REFER ALSO TO CITATION(S) 38095 
r 
SOLAR THERMAL POWER PLANTS 
ORBITAL POWER PLANTS 
Spectral collection efficiencies yea than 10% have been mea- 
sured for some early thin-film cells for lambda = 600 nm. MIS solar 
cell theory has been formulated and utilized to calculate the poten- 
contacting resistivity | a | 
was reduced from 3000 ohm cm to 30 ohm cm after diffusing Cd into 
a the sample. Three approaches have been used to form an ohmic 
é 
4 
approac or solar cel culations 
s improved. Calculations for CuzO and other materials were done. 
. 37263 (PB—258826) Silicon Schottky photovoltaic diodes for 
3 solar energy 
Anderson, 
(USA). t. 
3 AO DOWE! O and al $510 O 
“ ; nical and economic suitability for meeting power demands in the 
4 ; constructed with period of 1990 and beyond while meeting ever-increasing environ- 
y Voc = 0.58 V by Cr deposition. Good agreement between experi- mental and social constraints. 
mental data and theoretical equations permits the correlation of n- 
: factor, oxide thickness, surface-state density, metal work function, 37269 N—76-22713 solar power conversion and 
barrier ps and open-circuit voltage. Other studies have included 
; Auger ysis, environmental effects, photovoltaic tests at NASA- 
Lewis, computer analysis, grid design, and solar simulation. 
| 37264 Novel solar cell. Rastogi, S.C.; Goel, R.C.; Sharma, B.N. 
(Madan Mohan Malaviya | Coll., Gorakhpur, India). 
‘ Electr. India; 15: No. 20, 17-20(31 Oct 1975). 
A solar cell is described which uses the potential difference 
pba a during the phase transformation of a crystal. The heat 
from sun is utilized for the phase transformation which develops 
a potential difference between the electrodes. Using a number of 
series-parallel combinations of such cells, the required voltage and 
power is obtained. 
37265 Analysis of vertical multijunction solar cells using a dis- 
; tributed circuit model. Shah, P. (Texas Instruments, Inc., Dallas). 
Solid-State Electron.; 18: No. 12, 1099-1106(Dec 1975). 
Vertical multijunction (VMJ) solar cells have generated con- 
’ siderable interest due to their improved performance in terms of 
’ conversion efficiency and radiation tolerance compared to the con- 
a ventional planar solar cells. Fabrication of VMJ cells with junction 
density of 2000 junctions/cm is now possible using advanced fabrica- 
is tion technologies. This work describes an analysis of some of the 
a VM3J cell structures now being fabricated - especially the ones that 
RS combine the enhanced red response and radiation tolerance of the 
_ VM3J concept and blue response of conventional planar cells. A 
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OCEAN THERMAL GRADIENT POWER PLANTS 


37271 (AD-A—026461) Influence of energetic mesoscale eddites 
on the ocean thermal structure. Christensen, W.E. (Naval Post, 


ate maa ag Monterey, Calif. (USA)). Mar 1976. 53p. Q 04/M 


oceanic temperature structure is tested by including a vertical heat 
transport term, w’T’, in the ocean thermal budget equation. In the 
past studies of the thermocline problem, the heat transport term has 
neglected. Analytical and numerical test cases were run solving 
the heat equation with and without the mesoscale eddy trans; 
term for baroclinic and barotropic conditions in the ocean. 
ever heating by mesoscale eddies was included in the heat equation, 
excessive cooling occurred in the upper 1000 m of the ocean. The 
results of the test cases indicate that the eddies do have a distinct 
influence on the ocean’s thermal structure and need to be included in 
solutions to the heat equation for the ocean. (GRA) 


37272 (AD-A—031709) An optimization study 
potential power system. Final report. Buckingham, J.R.; Raike, W.M.; 
Kelleher, M.D. (Naval Postgraduate School, Monterey, Calif. 
(USA)). Sep 1976. 111p. (NPS—69Kk76091). P 06/MF AOI. 

Supersedes report dated Jun 76, AD-A—028505. 

A power generating system using the low thermal potential 
available from the vertical temperature distribution of the ocean is 
analyzed as a combined engineering and economic mathematical 
model. The model is optimized for minimum capital cost employing 
a sequential unconstrained minimization algorithm. Examples of the 
kinds of engineering and cost information available from the model 
are presented. (auth 


37273 (NTIS/PS—76/0901) Solar sea power plants (citations 
from the NTIS data base). Report for 1964-Oct 76. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1976. 95p. NTIS, NO1/MF N01. 

See also NTIS/PS-76/0902. 

Technical and economic feasibility of solar sea power a 
are discussed. Topic areas cover condenser, evaporator, ani 
exchanger design; and fouling and corrosion prevention. Included 
are a few abstracts pertaining to site selection, dynamic modeling 
studies, and general studies dealing with solar sea power as an 
energy alternative. (Contains 90 abstracts) 


37274 (NTIS/PS—76/0902) Solar sea power plants (citations 
from the Engineering Index data base). ter 76. 
Hundemann, A.S. (National Technical Information Service, 
field, Va. Nov NTIS, NO1/MF 

See also NTIS/PS-76 

The present status bis y am prospects of using the ocean 
thermal — for production of electric power are discussed. 
Engineering, economic, and feasibility studies are covered, incl 
, A with systems and component design. (Contains 


of a low thermal 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 37795, 37801 


37275 (N—76-32650) Solar heating and cooling technical data 
and systems analysis. Progress report, Sep 1975—Jun 1976. Christen- 
sen, D.L. (Alabama Univ., Huntsville (USA). Center for Environ- 
mental and Energy Studies). Jun 1976. Contract NAS8-31293. 57p. 
(NASA-CR—150006). Q 04/MF AOI. 

The acquisition and processing of selected parametric data for 
inclusion in a computerized Data Base using the Marshall Informa- 
tion Retrieval and Data System (MIRADS) developed by NASA- 
MSFC is discussed. This data base provides extensive technical and 
socioeconomic information related to solar energy heating and cool- 
ing on a national scale. A broadly based research approach was used 
to assist in the support of program management and the application 
of a cost-effective program for solar energy development and dem- 
onstration. 


37276 (PB—254665) Research on solar 


Mulligan, J.C.; Liao, C 
State Univ., Raleigh (USA). t. “of Mechanical and Abdeedes 
Engineering). 1976. 138p. NTIS $6.00. 

This report describes an analytical and experimental research 
program designed to assess the potential of a solar energy storage 
using the latent heat of fusion of 
Hear eset or the heating and cooling of buildings. An 


ERA VOL. 2, NO. 15 


heat conduction with a change of phase and an absence of natural 
convection in the phase change material is assumed. Analyses are 
presented for the premelting, melting, and postmelting regimes. An 
experimental system consisting of a prototype thermal capacitor, 
(GRA) control unit, and hydraulic pumping system is described. 


37277 (PB—258845) Evaluation of the solar heating system in 
the Lof residence, Denver, Colorado. Final project report Jul 74—30 
Nov 75. Ward, J.C.; Lof, G. O.G. (Colorado State Univ., Fort Collins 
(USA). Solar Energy Applications Lab.). Apr 1976. 64p. (NSF/ 
RANN/SE/GI—143921/FR/76/1). Q 04/MF A01. 

The long-term performance of a residential solar air heating 
system was determined for a system which has been operating 
continuously since 1975 with no maintenance. The performance of 
this system was determined during the 1959-1960 heating season, and 
the results were published. The performance of the system was 
redetermined during the 1974-1975 ing season so that changes in 


performance occurring over a period of 15 years could be deter- 


heating. Energiewirtsch. Tagesfragen; 26: No. 12, 724-725(Dec 1976). 


(In German). 
3 figs. Short communication only. 


SOLAR COLLECTORS AND CONCENTRATORS 


37279 (N—76-22671) Design, fabrication, testing and delivery of 
a solar collector. Final report. Sims, W.H.; Ballheim, R.W.; Bartley, 
S.M.; Smith, G.W. (Chamberlain Corp., Waterloo, Iowa (USA). 
Research and Development Div.). Jan 1976. Contract NAS8-31326. 
231p. (NASA-CR—144265;C—8092-PR—012). NTIS $8.00. 

A two phase program encompassing the redesign and fabrica- 
tion of a solar collector which is low in cost and aesthetically 
appealing is described. Phase one work reviewed the current collec- 
tor design and developed a low-cost design based on specific design/ 
eee ace requirements. Throughout this phase selected col- 

r component materials were evaluated by testing and by consid- 
ering cost, installation, maintainability and durability. The resultant 
collector design was composed of an absorber plate, insulation, 
frame, cover, desiccant and sealant. In Phase two, three collector 
prototypes were fabricated and evaluated for both nonthermal and 
thermal characteristics. Tests included static load tests of covers, 
burst pressure tests of absorber plates, and tests for optical character- 
istics of selective absorber plate coatings. The three prototype col- 
lectors were shipped to Marshall Space Flight Center for use in their 
solar heating and cooling test facility. 


37280 (N—76-31671) Analysis of a solar collector field water 
flow network. Rohde, J.E.; Knoll, R.H. (National Aeronautics and 
bn Administration, Cleveland, Ohio (USA). Lewis Research 
> ee Aug 1976. 29p. (NASA-TM-X—3414;E—8709). Q 03/MF 

A number of methods are presented for minimizing the water 
flow variation in the solar collector field for the Solar Building Test 
Facility at the Langley Research Center. The solar collector field 
investigated consisted of collector panels connected in parallel be- 
tween inlet and exit collector manifolds to form 12 rows. The rows 
were in turn connected in parallel between the main inlet and exit 
field manifolds to complete the field. The various solutions consid- 
ered included various size manifolds, manifold area change, different 
locations for the inlets and exits to the manifolds, and orifices or 
flow control valves. Calculations showed that flow variations of less 
than 5 percent were obtainable both inside a row between solar 
collector panels and between various rows. 


37281 pata 1) An analytical and experimental evaluation 
of a Fresnel lens solar concentrator. 
Cosby, R.M. (National Aeronautics and 
Huntsville, Ala. (USA). George C. Marshall Flight Center), 
Aug 1976. 55p. (NASA-TM.X__73333). Q 04, 

analytical and experimental evaluation of ‘line f 
Fresnel lenses with application potential in the 200 to 370 C 
was studied. Analytical techniques were formulated to assess 
solar transmission and imaging properties of a grooves down lens. 
Experimentation was based on a 56 cm wide, f/1.0 lens. A Sun 
tracking heliostat provided a nonmoving solar source. Measured 
data indicated more spreading at the profile base than analytically 
predicted, resulting i concentration 18 percent lower than 
the computed of 57. The measured and computed transmit- 
tances were 85 and 87 percent, respectively. Preliminary testing with 
a subsequent lens indicated that modified manufacturing techniques 
analytical experimental correlation. 


> 37278 One year sun house Leverkusen. Description and operating 
experience of the solar plant in connection with MULTIBETON floor 

4 

energy storage subsys- 
tems utilizing the latent heat of phase change of paraffin hydrocarbons 
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REFER ALSO TO CITATION(S) 37283 


37282 (PB—258948) Geothermal energy program: current re- 
search projects supported by the National Science Foundation. (Na- 
tional Research Centre, Cairo (Egypt)). Mar 1976. 40p. (NSF/RA— 
760090). Q 03/MF A01. 

Research projects are described that deal with: geosciences of 

resources; advanced exploration technology; geothermal 

reservoir engineering; geothermal extraction technology; Geother- 
mal environmental research; and legal and institutional studies. 


RESOURCE STATUS AND ASSESSMENT 


USA 


37283 (AD-A—034241) The use of geothermal energy at military 
installations. Research report, 1 Sep —15 Oct 1976. McSpadden, WR. 
le Pacific eoaeen Labs., Richland, Wash. (USA)). Oct 


1976. 04/MF 


report is a result of a review of eight ARPA-funded 
projects yjects conducted to identify (1) geothermal resources for military 
installations and (2) key problems for their development. Of these, 
four projects dealt with identification and evaluation of resources; 
two dealt with problems associated with the chemistry of geother- 
mal fluids, in particular corrosion and scaling; one project was 
with the critical problem of drilling for 
resources; and one was a review of the current state-of-the-art of 
geothermal energy development. As a result of these studies, two 
pr areas been identified as prime candiates for development 
of g at military installations. The Coso Hot 
aosen Weapons Center at China Lake, CA, and the 
Corps base at Twenty-nine Palms, CA. In addition, two test 
sites are proposed in southern Texas for research and development 
of geopressured systems. As of the beginning of FY77, the Coso 
Geothermal Site is under active exploration and development with 
research funding from ERDA. The objectives of these eight ARPA- 
funded research projects have been accomplished. 


— (PB—261566) Recommendations for a U.S. geothermal 

P.D.; Eliason, J. R.; Peterson, P.L. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Dec 1975. Contract NSF-C389. 239p. Q 
This volume (Volume I) details the techniques used to devel- 

op plans for geothermal research. The programs and subprograms 
are described for each type of geothermal resource, as are recom- 
mended program budgets and time schedules. Five- and ten-year 
=. this study emphasize critical five-year milestones. 
plans are presented here under constraint of three 

— five-year budgets: $100, $300 and $500 million respectively. 
Plans are detailed in six resource subpro; : high temperature 
water, moderate temperature water, hot rock, brine, geopres- 
sured, and dry steam. Also presented are plans for five subprograms 


37285 Recommendations ody US. 
— Volume I. Appendix A. 

P.L. (Battelle Pacific Rich- 
= Wash. (USA)). Dec 1975. Contract NSF-C389. 425p. Q 18/MF 


See also Volume I, PB—261566. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 37299 


37287 (PB—261222) of the 
anomaly, Imperial Valley, California. Part II. 
Active formation of silicified cap rocks in 
temperature, near-surface geothermal environment, 
Unie Riverside (USA) lest. of Bird, D. 
Univ., Riverside (USA). Inst. of Geoph 
Jun 1974. 1 Sce also Part IV dated 1973-1 

Part IV dated 1975 


104C at 285 meters depth in the Dunes Anomaly, at the southeast 
margin of the Trough. The rocks penetrated were deltaic sediments 

ited by the Colorado River. It was found that the amount of 
silica precipitated is test below impermeable shale beds, howev- 
er extensive hydro’ 


NON-USA 


37288 The world is a bit cracked. Norman, J. Ces Oe. 
om Chukwu-Ike, M. New Sci.; 73: No. 1038, 320-322(10 Feb 


Lineaments detected in satellite of the earth show 
thermal energy. Examples of lineaments in Nigeria are illustrated 
and discussed. (JGB) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


thermal sources on the island of Hawaii. 
Apr 1975. FKurumoto, A.S. (Hawaii Univ., Honolulu (USA). ii 
= 30 Apr 1975. 35p. (HIG-Contrib—673). Q 03/ 

AOl. 

ing surveys by aircraft followed by reconnais- 
sance-type electrical surveys and ground noise surveys narrowed 
down the area to the east rift of Kilauea. The surveys 
carried out over the east rift included magnetic, gravity, and electri- 

of w and chemical ysis of water samp 

eee vity, and crustal seismic refraction data 
were available in the published literature. A model of the thermal 
structure of the east rift was put together to account for the data. 
The dike complex through which magma from the central vent of 
Kilauea travels laterally occupies a zone 3 km wide extending from 1 
km to 5 km depth. On the south side of the dike complex, there may 
be a self. reservoir where water heated by 
the dike complex is trapped. Not all of the dike complex is hot; hot 


mal anomaly and surrounding region Imperial Valley, California. Wilt, 
M.J. (California Univ., Riverside (USA). Inst. of Geophysics and 
oo ). Jun 1975. 140p. Q 07/MF AO01. 


The results of the present telluric survey show that the 
electrical resistivity structure in the region of the Dunes Geothermal 
Anomaly is complex. It is a region of low resistivity, the size and 
geometry of which were not completely determined. The Dunes 
Anomaly is probably fault controlled, i.e., polarization and noise 

the controlling structure is a north- 
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mal resource can become economically viable within a ten-year 
period. Recommended five-year budgets are selected on the basis of 
the allocations model. 

f es geothermal 
d ogical studies. 
ands in a low- 
‘ K. (California 
Physics). 
— tary Physics) 
al brines is 
. common in a zone of high heat flow within the Salton Trough, 
California. A 612 meter deep test-well encountered a maximum of 
meters of the hole, where only diagenetic processes seem to have 
of occurred. Based upon studies of the textures it is evident that there 
have been various stages of hydrothermal and diagenetic alteration 
4 in each of these silicified zones. It appears that when moderately hot 
é. brines encountered colder rocks, precipitation of quartz and feldspar 
7 made the rocks impermeable. Water-dominated geothermal systems 
which operate in porous sandstones are essentially self-sealing. Con- 
lv vective overturn of the geothermal brine is influenced by the origi- 
y nal and subsequent permeability of the system; however, the silica 
ot cap rock is a good exploration target for geophysical surveys. 
t 
mn, 
or 
nd 
T- 
ol- 
; ing technology, environmental-social, and institutional. Three arbi- 
trary budget constraints are summarized. 
plan has been developed to 
a best meet the national objectives in geothermal research, to be 
: performed during the next ten years. This volume contains Appendix 
A - of terme weed ia Gio U.S. Geothermal Reset Fen: 
and Appendix B - Task Analysis Sheets in the six research areas 
% mentioned above. There are over 400 Task Analysis Sheets, each 
containing, if available, the project number and title, task number 
and title, and a task statement which includes budgeting information. 
i 37286 (PB—261568) Recommendations for a U.S. geothermal 
. research plan. Volume II. Executive summary. Burnham, J.B.; Bloom- 
ster, C.H.; Cohn, P.D.; Eliason, J.R.; Peterson, P.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1975. Contract 
NSF-C389. 64p. Q 04/MF AOI. 
a See also Volume I, Appendices A and B, PB—261567. 
7 A comprehensive, project-oriented plan has been developed 
& to best meet the national objectives in geothermal research to be 
f performed during the next ten years. Necessary projects and tasks 
are defined under each of the subprograms such that each geother- 


trending strike-slip fault located in the sand hills. The postulat- 
ed extension of the San Andreas Fault Zone is a logical possiblity. 


profiling was found to be a rapid low cost method of enc we 
exploration. This method is particularly useful in detail profiling of a 
structure. 


37291 (USGS-OFR—76-700A) Station location map and audio- 
data log for Monte Neva Known Geothermal Resource 
Area, Nevada. Long, C.L.; Batzle, M.L. (Geological Survey, Reston, 
Va. 1976. 6p. TIC. 
A station location map is given, and the observed 
resistivities in ohm-meters are tabulated for the 16 stations. 


37292 (USGS-OFR—76-700B) Station location map and audio- 
data log for Ruby Valley Known Geothermal Resource 
Area, Nevada. Long, C.L.; Batzle, M.L. (Geological Survey, Reston, 
Va. (USA)). 1976. 5p. TIC. 
The measured a it resistivity in ohm-meters is tabulated 
for each of the 10 sap is inchaded. 
The frequencies ranged from 7.5 to 18,600 Hz. (WHK) 


37293 (USGS-OFR—76-700C) Station location map and audio- 

data for Patch Known Geothermal Resource 

Area, Nevada. Long, C.L.; Batzle, M.L. (Geological Survey, Reston, 
Va. (USA)). 1976. 4p. TIC 

A station location map is included, and the observed apparent 

resistivity in ohm-meters is tabulated for each of the 5 stations. The 


37294 (USGS-OFR—76-701A) Telluric traverse location map 
Hammond, S.E.; Farkash, V.N. (Geological Survey, Reston, Va. 
(USA)). “3p. TIC. 

two transverse telluric surveys taken. A indicates the locations 
of the 10 stations in each transverse survey. K) 


37295 Telluric traverse location 
and profile for Breitenbush KGRA, Oregon. Batzle, M.L 
S.E.; ae K.R. (Geological Survey, Reston, Va. (USA)). 


of the eight measurement sites is shown, and the 
voltage is plotted. (WHK) 


37296 (USGS-OFR—76-702A) Principal facts for a gravity 
survey of Summer Lake Known Geothermal Resource Area, 
Peterson, D.L.; Meyer, R.F. (Geological Survey, Reston, Va. 
(USA)). 1976. Sp. TIC. 
Gravity survey data are tabulated for 73 stations. Site latitude, 
correction observed gravity, theoretical gravity, free-air 
ied (WHI correction, and the simple Bouguer anomaly are 


37297 Principal facts for a 
survey of Wendel-Amedee Known Gecthermai Resource Area, Califor- 
nia, Peterson, D.L.; Hassemer, J.H. (Geological Survey, Reston, Va. 
(USA)). 1976. 3p. TIC. 

in free-air correction, 
Laney are given for 29 


Bouguer correction, and sim 
ence. resource area, Cali- 


station locations in the W: 
fornia. (WHK) 
TECHNIQUES AND SURVEYS 


37298 (PB—261221) Investigations of the Dunes geothermal 
Part I. of geother- 


(USA). Inst. of Geophysics and ey Physics). Aug 1974. 25p. 
(IGPP-UCR—-7418). Q0 02/MF A 
ry also Part III dated Jun 1975, PB—259818. 
A geothermal test borehole, DWR Dunes No. 1, was drilled 
in the Dunes geothermal anomaly by the State of California Depart- 
ment of Water Resources. Water samples from this oye os 


that further geoph studies 
(gravity, seismic refraction, electrical resistivity, and tate 


37299 (USGS-OFR—76-428) Conditions in the deeper parts of 


the hot spring systems of Yellowstone National Park, Wyoming. 
Truesdell, A.H.; Fournier, R.O. (Geological Survey, Reston, Va. 
(USA)). 1976. 30p. TIC. 

It is suggested that beneath Yellowstone thermal systems 
there is a large aquifer at a depth of 2 to 4 kilometers which contains 
a relatively homogeneous body of water at 340 to 370°C containing 
about 1,000 ppM NaCl. This aquifer may be controlled entirely or in 


temperate and depth of of 


the 
Fournier, R.O.; Sorey, M.L.; Mariner, R. 
logical Survey, Menlo Park, Calif. (USA)). 1976. 36p. TIC. 
Temperatures of aquifers feeding thermal springs and wells in 


waters in Long Valley 

chloride information suggests that a 282°C uifer 
about 375 milligrams chloride is 
somewhere deep in the system. daae Witte water would be 


Lowrey to 219°C Casa Diablo water by ——e with cold water, and 
to 201°C Hot Creek water by boiling and steam loss. Oxygen and 
deuterium isotopic data are consistent with this interpretation. An 
aquifer at 282°C with 375 mg/kg chloride allows the 
convective heat flow in Long Valley to be increased from 4.3 x 107 
to 6.6 x 107 cal/sec. 


ECONOMIC AND FINANCIAL ASPECTS 


States. Final report. (TRW Systems Group, 

Beach, Calif. (USA)). 20 Aug 1975. Contracts NAS7-100;JPL- 
954243. 147p. (NASA-CR—147114;TRW—28455-6001-RU-00). 

developmen of 13 
t underdeveloped 
nited States was examined and 
prospects were ranked in order of relative potential for develop- 
ment on the basis of investment considerations. The following were 


and socio-economic factors. The ny omen Utah, prospect ranks 
first in development tial followed in order by Beowawe, 
Nevada; Coso Hot Springs, California; Long Valley, California; and 
Brady’s Hot Springs, Nevada. (Author) (GRA) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 37302, 37305 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 37038 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 37305 


plants. Axtmann, R.C. Univ., NJ). Am. Chem. Soc., Div. 
Environ. Chem., Prepr.; 15: No. 1, 188-190(1975). 


37302 Noncondensable gas effluents from geothermal power 


From 169. ACS national ‘meeting; Philadelphia, PA, USA (6 


3830 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 15 
sounding) are needed to locate the reservoir of geothermal fluid in 
L the Dunes system. 
CAISLCNCE O O cas CO IS 
out, since it is noted that the gravity high associated with the Dunes 
Anomaly is actually centered about 2 km northeast of UCR no. 115. 
The Dunes _ could then be associated with a - structure 
pi Dy solution Or fracture permeability that transe Toc De 
Water flows upwards from the deep aquifer along available frac- 
tures, losing steam in the process, and into more shallow aquifers 
that in turn feed the geyser and hot spring systems. In these shallow 
systems, it is diluted, reacts with rocks and fluids, and loses more é 
steam to produce the varied hot spring waters of the Park. The 
ition of silica at the bottom of the system and increased 
will limit the maximum ; 
dilute high temperature 
e. 
37300 (USGS-OFR—76-469) Geochemical prediction of aquifer =~ 
Long Valley, California were estimated using silica and Na—K—Ca bP 
po Brn ee and warm spring mixing models. The results x 
ranged from 160 to 219°C. This information was then used to : 
considered in the ranking: geotechnical and engineering data, energy 
depth. These water samples were analyzed for chemical and isotopic a 
composition. These tests indicate that the source of the geothermal 2) 
fluid is partially evaporated Colorado River water. An investigation os 
of chloride/bromide ratios was used to determine the source of the FA 
salt in the geothermal fluid from Dunes. The result may suggest that ie 
the salt in the Salton Sea geothermal system and in the Dunes ee 
geothermal anomaly is derived from the Colorado River and that Apr 1975). a 
this water has not done any leaching or been mixed with water from Noncondensable gas effluents from geothermal powerplants 
vary widely and depend intimately on the geochemistry of the © 
underground reservoir. Carbon dioxide, however, is always the main 


77090885 TES 


a 


AUG. 15, 1977 


component (78 to 95%). The gas fraction declines with exploitation 
in a complicated fashion. Geothermal plants at Cerro Prieto, Mex.; 
Monte Amiata, Italy; Lardarello, Italy; Geysers, U.S.; and Wairakei, 
N.Z.; produce 073, 0.19, 0.13, 0.054, and 0.012 ton/Mw/day of 
sulfur, respectively, and 4.2, 62.0, 11.0, 1.4, and 0.32 tons/Mw/day 
of carbon dioxide, respectively, compared with 0.27 and 25.0 tons/ 
Mw/day for a conventional plant burning 3.5% sulfur coal and 0.077 
and 25.0 tons/Mw/day for a plant burning 1% sulfur coal. Direct- 
contact condensers are more economical for geothermal steam than 
indirect-contact (surface) heat exchangers. The effect of the various 
pollutants on the environment and the equipment employed at the 
various plants are discussed. Table and 12 references. 


DIRECT ENERGY UTILIZATION 


37303 (PB—261569) Recommendations for a geothermal utiliza- 
Bloomster, C.H.; Cohn, P.D.; 
Eliason, J.R.; Peterson, P.L . (Battelle Pacific Northwest Labs., Rich- 
land, Wash. “(USA)). Dec 1975. Contract NSF-C839. 20p. Q 02/MF 


‘ See also Volume II, PB—261568. 


and tasks designed to stimulate utilization of each type of geothermal 
resource as its technology develops. This report, Volume III, de- 
scribes the general principles used in the design of the utilization 
projects, and discusses the details of these projects and tasks as 
developed under each of the various resources. 


experiment itt, 
Inc., Idaho Falls (USA)). Jan 1977. Contract EY 76-C07- 1570. 
Dep. NTIS $4.50. 


geothermal fluids that will be obtained from the young volcanic/ 
young sediment formations of the northern intermountain west. The 
activity was completed at a location adjacent to ERDA's Raft River 


inkl 
oats, grasses, alfalfa, potatoes, and garden vegetables 

fully grown. An accompanying experiment evaluated the behavior 
of an established alfalfa crop located nearby, when most of the 
irrigation water was geothermal. The experi 


Systems for the of 
lueddecke, E.; Schauer, W.; Tenner, W. (Dornier-System 
Friedrichshafen (Germany, "FR. )). pp 426-572 of In Energiequellen 
fuer morgen. Meliss, M: Juelich G.m.b.H. 
(Germany, F.R.). 


Fat Entwicklung). 
erl. (1976). (in Cerna 


of the possible systems is given. Then the plants existing are 
existing geothermal plants which were published are 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 38073 


ROCK-WATER-GAS INTERACTIONS 


geochemistry of hydrother- 
mal alteration in borehole Mesa 6-2, East Mesa Geothermal Area, 
Imperial Valley, (California Univ., River- 

side (USA). Inst. of Geophysics and Planetary Physics). Jun 1976 

102p. P 06/MF AOI. 

of interbedded sandstone and finer-grained sediment of the Colorado 

River Delta. Petrolo; oat on of recovered well cuttings show that 


of postdepositional alteration show that 
the reservoir rocks have been subject to two distinct alteration 
events. The first involved potassium-silica metasomatism. 
mentation inhibited continued flow 

Mesa 6-2 aquifers and cooler dilute water entered 

Heating of the latter water caused precipitation of calcite 
rr ly produced 

6-2 borehole. (GRA 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 


~— (PB—254822) Study of Alaskan wind power and its 
ble applications. Annual report 1 May—31 Dec 74. Wenti 
T. Jr. (Alaska Univ., (USA). Geophysical Inst.). 31 
1975. Tip. NTIS $4.50. 


tial and possible applications of 

report examines the poten 

ve applications and users of wind power systems is examined and 


37308 Rural electrification and wind power. Tewari, 
tional Aeronautical Lab., 
No. 10, 455, 457-459(Oct '1976). 


i, S.K. (Na- 
India). ‘Indian East Eng: 118: 


practical use. Wheels, 
rotors, mills, wind power plants). von Koening, F. Muenchen, 
182p. (In German). 


wind systems on the earth, annual course of the wind velocity 
curves, dependence of the wind velocity on it, energy content 
of an air stream. The main part of the book contains an survey of the 
use of wind energy from antiquity to the present. The various types 
of technical systems are described. Finally, a survey is given of 
today’s state of wind energy utilization reporting on large wind 
power projects as well as on economic questions. 


TURBINE DESIGN AND OPERATION 


37310 a 59089) Aerodynamic performance of wind turbines. 
Wilson, R.E.; Lissaman, P.B.S.; Walker, S.N. (Oregon State Univ., 
Corvallis (USA). Jun 1976. ‘170p. P 08/MF 

summarizes the of performance 


the state-of-the-art 
i Strip theory methods for horizontal axis wind turbines are 


PF WIND ENERGY 3831 
— 
vertical extent of the ae meee reservoir. A diffuse upper bound- 
3 of hydrothermal alteration underlies a thick section of clay-rich 
37304 (TREE—1048) Beneficial uses of geothermal energy de- 
: and results for 1 of the Raft River irriga- 
The first phase of an experiment using geothermal water for 
irrigation is described and preliminary results are discussed. The ee 
water was from a moderate temperature well, having salinity of 
iS about 2000 ppM, and is considered characteristic of the types of 
‘ part had no previous cultivation, were subdivided by crops and 
hy irrigation practices for investigation with the geothermal water and a 
§ he wind potential Of related sites and the problems associated With 
+5 wind systems in the severe Alaskan environment are discussed. 
(GRA) 
3 
4 metal uptake in plants, plant fluoride retention and damage, plant ECONOMICS 
¥ tolerances to salts, soil alterations and other behavior as a result of 
a the geothermal fluids, all of which were largely believ-d to eliminate 
4 geothermal water from contention for crop growing utilization. Not 
rs all analyses and results are complete in this reporting, but first results 
M4 indicate no apparent difference between the geothermal watered economic aspects of using wind generated electricity in 
a crops and those obtained using the fresh water control. Extensive rural villages of India are studied. 
____ chemical analyses, neutron activation analyses, and other evaluations ; 
= of crop samples are discussed, and some of the findings are present- 
'__ ed. Although evaluation of crop yields was not an objective, ex- WIND ENERGY ENGINEERING 
3 a from samples indicate that yield -esults were compara- 
# to those commonly found in the area, and the yield varied little 7309 indenergie tzung. Reeder, Rotoren 
| between water sources. (JGB) 
a am , Germany, F.R.; Umschau 
refs. 
5 ¢ report closely deals with the co-efficiency of 
5S the components of geothermal utilization systems and with possible 
fOr planned types of plants are ed out. With 
‘examples of two calculations, the author tries to record the cos 
versions of geothermal energy utilization plants for the FRG. 
effects of geothermal energy on the environment are | 
___ become a region which will gain more and more importance. 
why ecologic effects are discussed at the end. 
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evaluated for various ~~ loss models and occurrence of m 
lon ate ry analysis is discussed and illustrated. 

turbines such as the Chalk design also 
are Tee configuration and performance of optimum hori- 
zontal axis wind turbines are addressed. Optimization schemes are 
developed and discussed and com with the MOD-O rotor 
are made. Performance at off-design conditions is also examined. 
Performance prediction methods for vertical axis wind turbines are 
covered. The performance model for the Darrieus Rotor is devel- 
oped. Multiple solutions are found to occur for Darrieus Rotors in 
the same manner as occurs for horizontal axis rotors. This flow 
model is compared to existing ex tal data and shown to yield 
excellent agreement. An analytical model of the flow in a Savonius 
Rotor is presented. The flow model is shown to predict the essential 
features of flow in Savonius Rotors with consideration of viscous 
effects. (GRA) 


ELECTRIC POWER ENGINEERING 


37311 (PB—258085) A measurement assura.sce program for elec- 
tric energy. Final Oldham, N.M. (National Bureau of Stan- 
dards, Boulder, Colo. (USA). Inst. for Basic Standards). Sep 1976. 
26p. (NBS-TN—930). P 03/MF A0O1. 

A Measurement Assurance Program for Electric Energy is 
described which enables a meter laboratory to evaluate the accuracy 
of its calibration process relative to the legal units of energy main- 
tained by the National Bureau of Standards. A laboratory participat- 
testing an transport standard as part of its regular workload 
— the same procedures used to test its working standards). 

Subsequent monitoring and tests for local control can improve the 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 37751 


37312 of requirements for 
or towers. Peterson, D.E.; Sonnichsen, J.C. (Hanford Engineering 

it Lab., Richland, Wash. (USA)). Sep 1976. Contract 
BY 12170. vp. P 17/MF 

The regional limitations of surface water supplies in the U.S. 
were assessed with ape to the consumptive use requirements of 
wet cooling towers. study simulated unit ee use 
factors by region, assessed regional water supplies, and examined 
electric load projections through 2000 A.D. to ascertain where and 
when water limitations may occur and, therefore, where dry cooling 
may be required. It was concluded that the cooling water supply 
situation in the United States through the year 2000 is adequate in 
most areas, but is uncertain over much of the Southwest. The 
uncertainty is related to increasing competition for the available 
supplies and to potential Federal and/or State policy decisions that 
may have a significant effect on power plant cooling. Limitations on 
coastal siting, seismic zone constraints, and state constraints on the 

ights from other uses to cooling 
ly have potential o wet/dry or dry cooling into 
relative! ely common use in the 19900 ECL) 
37313 Comparative study 
vanced cycle systems. on phase 1. ( 
Scheudesety, N.Y. (USA)). May 1 1976. 276p. NTIS $9.25. 

Technical and economic characteristics of various advanced 
energy conversion systems and research and development require- 
ments, including costs, necessary to establish their commercial feasi- 
bility are discussed. Systems studied include recuperative gas tur- 
bine, combined cycle gas turbine, advanced steam, closed cycle gas 
turbine, cycle magnetohydrodynamics (MHD), closed cycle 
plasma 5 metal MHD, thermionic, and fuel cell Gow 


temperature). 

COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 

REFER ALSO TO CITATION(S) 37496 


37314 Noisiness of cooling towers and fan cooling towers. Kar- 
dasz, J. Energetyka; 30: No. 7/8, 251-254(1976). (In Polish). 


37315 Experience with the combination of systematic measures 
Kretzer, R. ™Rhein. 
isch-Westfaelisches Elektrizitaetswerk A.G., Frimmersdorf (Ger- 


ERA VOL. 2, NO. 15 


many, F.R.)); Schluck, K. (Rheinisch-Westfaelisches Elektrizitaets- 
werk A.G., Eschweiler (Germany, F.R.)). VGB Kraftwerkstech.; 57: 
No. 1, on 1977). (In German). 


In a multi-stage combined cycle plant the fe advan- 
capital costs (By means of the gravity of the sludge which forms in 
or, as the case may be is precipitated from the connected ‘(x-ator)’, 

very high surface loads can be selected, which, as is well known, has 
a direct bearing on the space required by plant, and (2) revenue 
sludge removal costs. For the solid part, which accumulates as 
calcium carbonate in spherical form, the possibility of deposition is 
significantly improved, i.e.: the corresponding ee of solids 
can in general be dumped on the local waste deposits. The paper 
indicates how difficulties were encountered in the fast decarbonisa- 


POWER CYCLES 
REFER ALSO TO CITATION(S) 37313, 37715 


37316 Criteria for the application of internal combustion engines 

on power . Zinner, K. pp ~ of In Rationelle Energienut- 

zung durch Verbrennun i stationaeren . Dues- 
seldorf, Germany, F.R.; VDI-Verl. (1976). (in German) 

From Meeting on efficient ener use in internal combustion 

cn stationary plants; Stuttgart, y, F.R. (11 Jun 1976). 


The use of internal combustion engines for power generation 

on a number of criteria: 

, type and availability of fuels, maintenance and operating 

controllability and the possibility to loads quick- 
ly, applicability for automatic operation, dimensions and weight, 
adaptability, environmental effects etc. Furthermore, the possibility 
to utilize waste heat has gained im 


steam, diesel, and gas turbines between 10 and 150 MW. 


37317 Economical energy generation by means of gas engines. 
Klaunig, W. = 11-22 of In Rationelle Energienutzung durch Ver- 
Germany, 


brenni in stationaeren 
F.R.; (1 (1976). (In German) 

From Meeting on efficient energy use in internal combustion 
engines Siam plants; Stuttgart, y, F.R. (11 Jun 1976). 


or diesel engines. means that gas engines are available for a 
wide range of speeds and power regions. Gas engines are economical 
since their efficiency is as high as that of diesel engines, due to the 
knock rating. The clean, non-polluting combustion enables 
waste air can be easily utilized; engines are therefore of 
special interest for stationary plants which ere uscd for energy 
generation as single plants or in units. The gas engine is easy to 
service and offers advantages for use in unmanned power rooms. 


Rationelle Energienutzung erbrennungsmotoren in 
stationaeren Buesseldert, Germany, F.R.; VDI-Verl. 


gained so 
urther, it is 
shown what systems analysis and experimental investigations are 
being carried out at present or being planned. 


COMPONENTS 
REFER ALSO TO CITATION(S) 37028, 37339 


37319 (AD-A—033577) Gas turbine compressor development 
— 75. Lee, J.B.; Zanelli, E. 

Phoenix (USA)). ‘Dec 1975. DAAKOD Sap. 52p. Q 


The preliminary design of a small gas turbine engine, capable 


37320 (NTIS/PS—76/0602) Boiler corrosion (citations from the 
NTIS data base). Report for 1964-Jul 


76. Smith, M.F. (National 


last few years. The article discusses these problems and compares 
From Meeting on efficient energy use in internal combustion ~ 
engines r stationary plants; Stuttgart, Germany, F.R. (11 Jun 1976). ~ 
2 figs. ; 
After an introduction on the construction of the plant, the : 
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OS 


OF 
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Technical Information Service, Springfield, Va. (USA)). Jul 1976. 
$25.00. 


NTIS/PS—75/555. See also NTIS/PS—76/0603, 
and NTIS/PS—76/0604 
*. Research on design, improved efficiency, materials, cathodic 
oil fired boilers are cited. Corrosion from limestone injection for 
pollution control, magnetohydrodynamics, ship boilers, and nuclear 
lant boilers are included. (This updated bibli 
abstracts, 9 of which are new entries to 
edition.) (GRA) 


37321 Boiler corrosion. Volume 1. 1973— 
1974 (citations from Index Data Base). for 

a. Pp 
See also NTIS/PS—76/0602. 

Worldwide research is cited on corrosion of steel and boiler 
jon oh —— inhibiting additives, fly ash and corrosivity, 
and corrosion effect on efficiency in coal, fuel oil, and gas- 
fired Studies on prvi om to feedwater treatment, 


steam boiler corrosion and ni steam generator corrosion are 
included. (Contains 166 (GRA) 


37322 (NTIS/PS—76/0604) Boiler corrosion. Volume 2. 1975- 

June, 1976 (citations from the Engineering Index Data Base). 

for 1975-Jun 76. Smith, M.F. (National Technical Information 

vice, pa mr Va. (USA)). Jul 1976. 106p. NTIS $25.00. 
NTIS/PS—76/0602. 


Worldwide research on materials, fuel fuel impurities, 
efficiency, inhibitors and combustion as related to boiler corrosion 
connected to pollution control, feedwater treatment, 
boiler design are included. (Contains 101 abstracts) (GRA) 


37323 
generator Mitsubishi Technical Bulletin. Haneda, 


steam components. 

H.; Araoka, M.; Setoguchi, K.; Fox, J.D.; Siddall, W.F. (Mitsubishi 
Heavy Industries Ltd., Tokyo (Japan)). May 1976. 13p. (MTB— 
105). Q 03/MF AOl1. 

Sample life consumption charts for several representative 
thick-walled pressure of a utility steam generator are presented. 
The method to investigate the problem used an elastic oe ap creep 
analysis of an infinitely long thick-walled cylinder wi 
centration factors. Suggestions for use of these life partook wall 
charts in power plant operation to obtain maximum power plant 
availability and maneuverability are also presented. 


37324 aes of Tamashima No. 3 supercritical 500 MW unit. 
imi ito, M.; Genshiryoku Hatsuden; 


sy 
it was built. 
measures, different blends of fuels can be used, and nitrogen 
oxide emissions (goal, 150 ppM) was reduced by gas mixture control 
and ibustion processes. Waste water treatment facilities 
es Desulfurization installations for stack as well as all 
gases are being constructed. The boiler generates steam 
C710 ton) at a pressure of 255 kg/sq cm G and a temperature of 
3 to 541°C. Heavy oil, crude oil, and naphtha can be burned as 
rs A (hydrogen pressure, 3 
inane Oh ean of 22,000 V, and short circuit ratio of 0.58. 


station and installation for realizing method. Vegeby, A. 
estes | ~ ang Patent 2,557,386/A/. 24 Jun 1976. 13p. (In German). 


to the invention, the total effi- 


R. (to Stal Turbin AB Fi 
-Lav. 
Patent .454/A/. 16 Sep 1976. » 


device like this is known from the Swedish . 
invention at hand is a further development into the direction of 
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tonyants, G.R.; ; Cherepanova, T.S. Sov. Power 
Eng. (Engl. Transl); 976). 
from Elektr. Stn.; 5: No. 12, 20-21(Dec 1976). 
described. The foam ae 
coal eyer bel dust containing air passing through this 
foam filter is com; completely purifies. 
of the duct and covers the top layer of coal on the belt 
further dust formation. Foam dust control the PP 30 foam 
former ed efficient and economical for lust suppression in 
power t coal feed systems. (LCL) 
37328 Study of the vibration of the stator winding on a series 
turbogenerator. Kurilovich, L.V.; Pikul'skii, 
-A.; Ryabov, E.V.; Khutoretskii, G.M. Sov. Power Eng. (Engl. 
Transl); 5: No. 12, 708-711(Dec 1976). 
Translated from Elektr. Stn.; 5: No. 12, 35-37(Dec 1976). 


arches of the stator winding of a series production TVV-800-2 
turbogenerator at rated and close to rated parameters did not exceed 
40 mcm, showing the efficiency of the fastening system; the frequen- 
cy of the free oscillations of the front arches was 95 Hz; on the basis 
of calculations of the vibrations and deformations of the front arches 
of the stator winding, it was determined that the maximum vibra- 
tions should be e: ted on the upper cores in the evolvent area, and 
the coefficient of inelastic resistance is 0.2 to 0.5, and the total 
rigidity of apachane of the front arch is approximately 70,000 kgF/ 
cm; and the coupling coefficient of the vibrations of the lower cores 
with the stress in the elementary conductors and deformations of the 
insulation are K/sub > sigma/ = 0.352 (kgF/cm?)/mcm, K/sub tau/ 
= 0.49 x mcm” +, at the measured vibration displacements the 


oils Study of the vibration of the stator winding on a series 
TVM-300 . Zamira, Yu.V.; Ivanov, V.K.; 
lennikov, K.N.; Pikul’skii, V.A.; Ryabov, E.V.; Khodakovskaya, 
N.V.; Chirikov, V.F. Sov. Power Eng. (Engl. Transi.); 5: No. 12, 712- 
716(Dec 1976). 
Translated from Elektr. Stn.; 5: No. 
In recent years numerous experimental and theoretical studies 
tors have been made in the USSR. The stator windings of these 
M-300 turbogenerators have a radically new paper-oil windi 
insulation system, the dynamic properties and vibration strength 
which are practically unknown. Therefore, vibrometric tests of the 
lations of the winding vibrations under various front part mtn ams | 
conditions and various dissipation coefficient values were perf 
The results showed that the vibration of the front arches and stator 
winding fastening elements of series production TVM-300 turbogen- 
erators during operation with the rated are at a sufficient- 
ly low level and do not exceed 53 mcm. The frequency of the free 
oscillations of the front parts (82 to 84 Hz) is sufficiently distant from 
uency of 100 Hz. The proposed method for theo- 
retical analysis of the vibration state gives a good description of the 


i \ ity of the support structure 
stator leads to 
increase of the rigidity of attachment by : 


Alimbochko, V.F.; Boublei, M.K.; Movchan, A.G.; —— 
V.L; Pakulyak, Z.V ; Tkachuk, A.G.; Fili v, V.L. Sov. Power 
(Engl. Transl.); 5: No. 12, 739-741(Dec 1976), 
Translated from Elektr. Stn.; 5: No. 12, 67-69(Dec 1976). 
The most favorable system for burning of oil in a mixture 


Dynamic models 
power plants. Shibata, C.; Sato, S.; Yanagisawa, T. Toshiba Rev., Int. 
Ed.; No. 107, 10-14(1977). 


— rower 
The TVV-800-2 turbogenerator has a radically new system 
for attachment of the front parts of the stator winding based on the 
use of removable elements, bolt connections, shaping materials and 

? an end plate of special design on which the lower layer of the front 

parts rests. The vibrations of these front parts were measured and 

a calculated. The results showed: the vibration level of the front 

3 The Tamashima Power Plant No. 3 Supercritical 500 MW 

# Unit, located in southern Oka Prefecture, Japan, in 0; tion 

3 

’ oscillations of the front parts of the stator winding of the TVM-300 

i generator. Comparison of the actual and calculated data permits an 

ig Stator With OU gives 4 Signilicant mcrease in the 

4 With the method according damping properties of the structure. The mechanical stresses arising 

> ciency of a steam power station is t : > in the elementary conductors during vibration displacements of the 

, the pressure of the air fed to the air heater is increased by a front arches of up to 150 mcm are low. The corresponding probabil- 
i compressor to a value much higher than that required at the burner. ity of fatigue breakage is insignificant. 
The air is then expanded in a turbine to the degree necessary for the 
burner, whereby the turbine is used not only for driving the com- 
pressor but also a generator supplying power. 
nt 
1 
p- Q Solid Tuc! (pulverized COal) Is scpal 

1 burners of the upper row with 3250 kg/hr nozzles. This provides a 
sai +] stable yield of liquid slag and maintains the optimum temperature of 
the superheat steam. 

uroine With Gry air during stoppage. 
- system. Ibragimov, F.Kh.; Rakhimkulov, M.G.; Yanu, A.Yu.; An- 


thermal power generation 
ap ie units to develop megawatt outputs, is 
Sonne ges in unit commitment from a power 
. is also a strong requirement for power units to be able 
to restart and reload y with stable control 
i after unscheduled disconnection from the power system 
regulator (ALR) provides stable power 
frequency regulation in the automat- 
tion mode. The automatic start-up control is executed by 
Tos! turbine automatic control system ProSTAC) that provides 
fonctions ranging from turbine roll of fo power 


versity Stuttgart. 
Waerme-Kraft; 29: No. 1, 3339008 1ST (In German 
8 figs. 15 refs. 
power stations are sub 


parameter-opti 

data for the design of structural-optimum regulation, shows the 

re such as, for instance, measures in case of sudden 

changes 0 the leading quantities, reconstruction of state quantities 
cannot be determined by measurements etc. 


37333 Wide-range regulation of a heating grid. Glattfelder, A.H.; 
Gross, L. (Eidgenoessische Technische Hochschule, Zurich (Swit- 
zerland). Inst. fuer Mess- und Regeltechnik). Brennst.-Waerme-Kraft; 
29: No. 1977). (In German). 


-fired com- 
output range at the optimal 
possible to the optimum, ep into 


and limits which become noticeable condeation the sop 
control system, develops then the control arrangement, and shows 
the control behavior. It also includes operational experiences. 


37334 Current trends in boiler modification. Lakhmanlos, A. 
Zborshchenko, A.D.; Levner, I.A. Sov. Power Eng. (Engl. 
No. 2, 61-67(Feb 1977). 

Translated from Elektr. Stn.; 6: No. A ‘eb 1977). 

Experience in the USSR in modifying f -fuel power plants 
to burn pulverized anthracite instead of lignite, to improve the 
efficiency of oil and gas combustion, and to enable units to burn two 
or three t of fuel, i.e., anthracite fine, oil or natural gas, is 
discussed. L) 


37335 High frequency pneumatic vibrator to clean the heating 
surfaces of boiler units. Byalik, E.I.; Kulakov, M.M.; Guzenko, S.L; 
Vishnevetskii, A.I. Sov. Power Eng. (Engl. Transl); 6: No. 2, 72- 
76(Feb 1977). 

design, operation, lormance - 
cooled pneumatic vibrator with agitation, 
tare removal surfaces 
are described. In comparison with the electric-powered mechanical 
vibrators widely used at power stations, the pneumatic vibrator with 
the same driving force creates double the acceleration, os a at 
2 to 3 times less, is safer for oO! 

frequency of the oscillations, thus avoiding dangerous reso- 
reliable and efficient operation of the tic vibrator it is neces- 
sary to maintain an air pressure of it of not less than 4 kgF/ 
cm? 
use water cooling of the vibrator housing. (LCL) 


37336 Design of high ao chamber preheaters for large 
power units. Polynovskii, Ya.L. Kul’mukhametov, 
T.Ya. Sov. Power Eng. (Engl. "Transi.); 6: No. 2 , 77-80(Feb 1 
lesign of a 
with tube bundles is described. Enotes feedwater 
heaters for large power plants have tube board thicknesses of to 
500 mm or more making the board fabrication costly and difficult. It 
is claimed that the proposed design permits reduction in the tube 
board thickness and permits the use of easily weldable low-carbon 
steel 20 as the tube board and chamber material. (LCL) 


37337 20 ovat, Gres. and ASEA 
turbogenerators with built-up rotors. Stanislavskii, L.Ya. Sov. Power 
Eng. (Engl. Transl.); 6: No. 2 2, 98-105(Feb 1977). 


a rotor its design 
devices (tie rods, screws). If this ig ot the 
becomes unsuitable for operation. Durin; 
are maximum tem; in the joint of a built-up rotor about 50 
percent in the end part of the rotor. Thus special 


to improve the electrical contact in 

the j ints of the built-up parts of the rotors of large turbogenerators. 

In day construction requirements 
turbogenerators), the use of built-up rotors is 


REFER ALSO TO CITATION(S) 37317, 37713, 37714 


ECONOMICS 
REFER ALSO TO CITATION(S) 37313 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 37324, 38396, 38481 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 37312, 38389, 38390, 38391 


REFER ALSO TO CITATION(S) 36892, 36894, 36941, 37736, 
38358, 38377 


37338 (PB—253099) Theoretical, numerical, 
niques for power plant plumes. T: report. Teche 
T.W.; Whitten, G.Z.; Yocke, M.A.; Liu, M-K. (Systems 
tions, Inc., San Rafael, Calif. CUBA), Fob 1996. NTIS 87.75. 7.75. 
rt assesses 
plumes from fossil fuel power plants. Roca airborne 


—_ plumes in concentrations exceeding bac! 
the vast ma, jority of the reviewed indicat 
ozone build-up is due to interferences from urban plumes, measure- 
ment difficulties, or random fluctuations in 
The Electric 


37340 (PB—258868) Evaluation of monitoring systems for power 
plant and sulfur recovery plant emissions. Final report Jun 74—Jun 


3834 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 15 

Translated from Elektr. Stn.; 6: No. 2, 42-43(Feb 1977). 

L Large turbogenerators with built-up rotor designs ous 
in U.S.S.R. power plants were studied to obtain data on reliability, 
failures, and performance characteristics for normal and abnormal 
operating conditions. Data for 23 turbogenerators manufactured by 
domestic and foreign firms were analyzed. The studies 
the reliability factor of — of built-up rotors should 
approximately 6 to provide a monolithic built-up ro’ 
built-up rotor joint reliability factors, weakening of : 
curred during their operation, leading to extreme 
tion, damage to the insulating sockets at the joint, 
joints and sometimes e of the screws holdin 
37332 Steep output gradients from power station units controlled ; 
on structure-optimum-tried in the combined heat and power station of ‘ 
, E. Brennst.- 
singly to fre- 
yucncy/ “au On. as Oau us required can 
be achieved by suitable control-engineering measures, as shown in 4 
the article. A structural-optimum regulation results in an improved able. (LCL % 
output gradient by the factor of 3, compared to the conventional fi 
WASTE HEAT UTILIZATION 
| 
NOXIOUS GAS AND PARTICULATE ABATEMENT AND : 
CONTROL 
| 
ently sponsoring field measurement programs designed to determine d 
whether ozone is formed in at ney and mathematical modeling _ 
studies that will point out conditions favorable to ozone production. 
(GRA) 
37339 (PB—254167) Burner design criteria for control of no/sub 
x/ from natural gas combustion. Volume I. Data analysis and summary 
of conclusions. Final report Jun 73—Sep 75. Shoffstall, D.R. (Insti- 
tute of Gas Technology, Chicago, Ill. (USA)). Apr 1976. Contract 
EPA-68-02-1360. 204p. NTIS $7.75. 

Volume I of the report gives details of, and analyzes, trials 
conducted with natural gas to determine the relationship between 
combustion aerodynamics and pollution emission characteristics of 
industrial burners. Three burner types were studied (kiln, ported 
baffle, and movable vane boiler), based on relative gas load and 
estimated total industrial emissions. eas measurements on a 
pilot-scale furnace included baseline c ization of each burner ; 
and variation of primary operating parameters (air preheat, air/fuel 
ratio, firing rate, heat release rate, position of gas nozzle in burner 
block, and air swirl intensity). Additional emissions data were gath- 
ered for suspected control conditions (fuel injector o>. flue gas | 
recirculation, fuel/air momentum ratio, and burner block angle). It } 
also describes in detail the experimental facility and sampling probes ’ 
used to collect the data. Volume II discusses completely the proce- 

— 
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Heyman, G. A. (Beckman Instruments, Inc., Anaheim, Calif. . (USA)). 
ee 1976. Contract EPA-68-02-1743. 202p. (FR—2678-102). Q 10/ 
AOl 

This project was conducted to evaluate a number of commer- 
cially available extractive-type sampling and monitoring systems for 
monitoring sulfur dioxide and hydrogen sulfide source emissions. 
Evaluation testing was performed at a fossil fuel-fired power plant 
and at a Claus sulfur recovery plant to obtain representative ranges 


results are considered to be relevant to most stack-gas 
ing problems. 


report. Kornberg, H.A.; Hakkar- 
Cc. (W Univ., Seattle (USA). Dept. of A’ Atmospheric 
Sciences). Sep 1 6. 140p. Q07/MF AOI. 
Industrial 


yority 

studies, however, have concentrated exclusively on either the dy- 
namics or the chemistry of such plumes. The number of studies 
dealing with the interaction of plume dynamics and chemistry is 
relatively small. In this study, an account is given of investigations 
carried out on several power plant plumes with emphasis 
on the interaction of the dynamics and chemical kinetics of the 
dressed, «brie review is given of previous work on plume dynamics 
dressed, a brief review is given of previous work on plume dynamics 
and the relevant plume chemistry. 


37342 control equipment. Hitachi Hyoron; 25: No. 
1, 1976). 
Efforts to combat 


. Electric power companies put 
ation a number of aeaaean desulfurization 


speed treatment wastewater with BOD concentrations high 
1,000 ppM and above. A fluidized bed pyrolyzer for municipal solid 


POWER TRANSMISSION AND DISTRIBUTION 


37343 The automated system: an as- 
of communications alternatives. Volume I. Final report. 

Sherman, F.J. (Mitre Corp., Bedford, Mass. (USA)). Sep 1976. 68p. 

Q04/MF 

See also Volume II, PB—261802. 


constitutes an overview of a MITRE effort devot- 
ysis of the detailed technical communications require- 


37344 The automated 
of communications alternatives. Volume II. 


See also Volume I, PB—261801. 
The following 


electric systems. 
E.D.; Welk, S. (I-T-E 


1976. NTIS $12.75. 
alt current limiter concept general and specifically 
feasible fault current limiter concept in = = 
limiter =a a sand fuse as the arc v 


with 
ed as 
carry the 


a new current commu 
current limiter. An LC resonant fault current limiter is shown to 
economically attractive at system voltages of 242kV and 
Voltage sensing is determined to be the best means of fault detection 


Po 


the lin. A method suggested take of 


37347 


high voltage line 
Aleksandrov, G.N.; Polovoy, I.F.; Gerasimov, 
Inst.). Elektrichestvo; 1 


S. During tests — bf havi 
fronts of 250 to 500 MKS, the test vol 
percent in comparison with a level establi 


‘the overvoltage. During development of a procedure 
consider 


insulation, it is necessary to the voltage at the 
third phase. Supports at guys for extrahigh voltage overhead 
have an advantage over free-standing wide-base supports, as 
Ss it decrease of the i 
spacings. For a decrease of 
voltage overhead line it is advisable to use supports of metal con- 
struction, with possibly smaller transverse It is shown 
Sa i data i 
USSR and abroad, is primarily determined by 
support. 


37348 «Shape of 


1970 in Russian) 
The dimensions of the insulation of extrahigh 
primarily determined by the permissible rate of 
system-generated overvoltage; however, it also depends on the shape 
of the switching surge which is assumed for calculating. Consequent- 
of methods of of the insulation of 
750 kV and above, the choice of insula- 
important to select shape test switc surges in a sound 
manner. For this the following are 


transmission are 


of front with rate of ~= 
of different lengths of front; (6) calculated swtchings 


PY ELECTRIC POWER ENGINEERING 3835 
| 
Final report. 
Sherman, F.J. (Mitre Corp., Bedford, Mass. (USA)). Sep 1976. 293p. 
Q 13/MF 
recent ctor, 
system dependent loads, functionally dependent technical require- 
ments, fault location in the urban grid, determining the source 
: a system optimization using ADS measurements, M-ary 
of stack gas temperature, water and particulate loading, and corro- col t FSK modem, modeling the system of PLC frequencies, 
siveness. Tests of calibration error, relative accuracy, two- and local power supplies during outages, an illustrative formatted codec, 
twenty-four-hour zero and calibration drifts, response time, and line protocol, directional duplexing, radio communications, coaxial 
operational period were performed in accordance with published cable systems, fiber optics, and line sensors. 
EPA guidelines. The detailed field test results, the complete work 
plan, sampling the AC SYSTEMS, EHV AND UHV 
Compliance Test Me and 11, misce us ations 
results, and a discussion of the calculation and reporting instructions 37345 PB—252211) Development of fault current limiters for 
of the EPA guidelines are given in the appendices. A detailed Final report. Dodds, T-H.; Rau, N.S.; Tyrlik, 
description of the systems evaluated, summarics of the field test — _ —_ 7 
results, and relevant comments concerning the results are given. 
4 Because the sites chosen for evaluation testing provided wide ranges ie 
% of sample temperature, solids and water loading, and SO2 concentra- Ts 
| 
monito; A 
., time delay (delta t) to filter out noise etc. is the fault 
sensor. Finally, a bypass switch is developed to ontinuous 
i or the resonant limiter. Various Capacitor and inductor designs are 
g analyzed and presented, and other fault current limiter concepts 
i including a cryogenic/superconducting type are also discussed. 
(GRA) 
| 37346 Power take-off at intermediate point of a tuned transmis- 
ic sion line. Ramachandra Rao, C. (M.B.M. Engineering Coll., Jodh- 
B a: S.R. J. Inst. Eng. (India), Electr. Eng. Div.; 57: 
4 take-off at intermediate point of a tuned transmission 
i, ion all along the length of 
Will in ODVIOUS SIZN OF SIOWCU-dOW DOMUTION. Filtac 
group has set itself to the task of providing economical, yet highly f wave characteristics. 
; reliab! | Characteristics of the electric withstand strength of extra- 
for testing it. 
ae Yu.A. (Leningrad 
H on the lime-gypsum process. esulfurization unit for -20(Dec 1976). (In 
4 Unit 3 of Chugoku Electric Power Co., Inc. is capable of treating —— : 
: 1,460,000 Nm of flue gas per h. Kawasaki Steel og has ordered a It is advisable to perform tests of the insulation of lines and 
a dry-process plant for removal of nitrogen oxides from coke oven igth of the 
flue gas. This will be the first commercial plant of its kind in the g shorter 
: world and will have a capacity for treating 500,000 Nm* of flue gas by 15 
per h. As for water treatment, advanced treatment techniques and ic mass of 
Fe equipment oriented to recycle wastewater have been developed. A for tests of 
4 scale-prevention device for a reverse osmosis oy was built. This 
? represents a major technical breakthrough which will enable the 
3 reverse osmosis process to be put to practical use with higher 
: reliability. With a view to enhancing siciany in treating organic 
2 wastewater, a high-speed aeration tank using a new activated sludge 
+ process was developed. With the sludge having an activity 10 times 
Wastes LO recov fue! Ol, and magnetic de- 
signed to recover nonferrous metals were developed. The magnetic 
separator, as an automatic device, is being considered for practical 
application for various production processes. HE «switching surges acting on the insulation of 
- extrahigh voltage equipment and lines. Belyakov, N.N.; Rashkes, 
ments of the Automated Distribution System (ADS). The principal 
O0G objective has been to assess available communications options. 
-_ : Through means of this study, a methodology for evaluating candi- ing surges Originating during turn-ons of line; (4) switching surges - 
j date techniques has been developed. Recommendations are present- os d 
=v ed for that further research and development appropriate to the circuits; (5) 
— timely implementation of the ADS. and probability 


for substation insulation and their repetition rates; and (7) switching 
surges originating during turn-ons of a transformer and disconnec- 
tions of a shunting reactor. It is shown that during choice of the 
insulation of lines, a switching — with a length of the eal of 
approximately 1000 MKS must be for calculating; the 
insulation for a substation must be selected according to the mini- 
mum of a U-shaped characteristic curve. 


37349 Tests of automatic reclosing on an industrial 750-kV line. 
Maikopar, A.S.; Snitovskaya, G.Z. Sov. Power Eng. (Engl. Transl.); 6: 
No. 2, 114-117(Feb 1977). 
Translated frorn Elektr. Stn.; 6: No. 2, 58-65(Feb 1977). 
Tests on an industrial 750 Kv line 335 km long with two 
shunt reactors are discussed. These tests showed that during three- 
phase automatic reclosin (TAR) the field current arc is extin- 
guished in 0.15 sec, which permits TAR without measures. 
According to tests on the unloaded line, suppression of the field 
current arc during single-phase automatic starting (SAR) requires 
time delay of 0.5 to 0.6 sec, which demonstrates the possibility of 
SAR on an unloaded with time of not over 1.5 sec without s 
measures. According to tests with one phase disconnec the 
steady-state resonance voltage is 0.45 U/sub phi/, and 0.8 U/sub 
phi/ with two phases disconnected; the corresponding quasistation- 
ary overvoltage of (1.9 to 2.0) U/sub phi/ during operationally 
possible disconnections of one or two phases can be prevented by a 
special automatic system. SAR after extin the field 
current arc a returning voltage at the beat antinode of 0.9 U/sub 
phi/ can cause significant overvoltage on reclosing; this can be 
prevented within the framework of an instantaneous method of SAR 
on a high voltage line. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
37350 (LA—6686-PR) LASL NbsGe conductor development. 
October 1—December 31, 1976. Maley, M.P. 


Progress report, 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1977. 
Contract W-7405-ENG-36. 22p. Dep. NTIS $3.50. 

The fifth quarterly progress report of the Los Alamos Scien- 
tific Laboratory program to develop NbsGe as a superconductor 
with potential applications to superconducting power transmission 
lines covers the period October 1, 1976 - becenber 31, 1976. 
Experiments designed to test the suitability of various substrate 
materials for the coating of long lengths of NbsGe superconductor 
have been carried out. It was discovered that compressive strains 
introduced by substrates having a larger coefficient of thermal 
expansion than that of NbsGe have an adverse effect upon T/sub c/ 
*, the temperature at which the critical current density extrapolates 
to zero on a T” plot. So far, only Nb and Ta have been found to be 
suitable substrates for long len of tape. A similar adverse effect 
upon T/sub c/* was observed for material deposited at temperatures 
below 810°C. Transmission electron microscope studies have com- 
menced on NbsGe material with the aim of discovering the mecha- 
nism by which NbsGes precipitates enhance critical current densi- 
ties. A one-meter length of Cu tubing ny coated with ap- 
proximately 1.0 um of NbsGe was produced. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 37745, 37772 


ng (BQ-TOP—1) Bechtel quality assurance program for nu- 
power plants. (Bechtel Power Corp., Gaithersburg, Md. 
{USA} Dez Dec 1976. 112p. Bechtel Power Corp., Gaithersburgh, MD. 
This document describes the Bechtel Quality Assurance Pro- 
gram plan for use by the Bechtel in yy mac during the design, 
procurement and construction of nuclear lants. This Peo. Pro- 
gram plan meets the requirements of the 
mission Regulation 10 CFR 50 Appendix B. 
37352 (IAEA-CN—36/86) aes on the first two [AEA-courses 
on nuclear power project planning and ~ a nen in Karlsruhe. 
Reuter, H.H. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1977. 10p. (CONF-770505—320). U F AOl. 


From International conference on nuclear power and its fuel 
cycles; “oe (2 May 1977). 


There is no more doubt about the necessity of utilizing 
nuclear energy to cover the world energy ts. A growing 
number of developing countries find Ties compelled to use 
nuclear energy in order to meet their rising energy and, 
hence, to improve their conditions of life. On the other hand, the 
lack of suitable experts having gathered experience is particularly 
percepti_.e in these countries. For this reason, IAEA has organized 
training courses on an international level, which are held in Karls- 
ruhe (Federal Republic of Germany), Saclay (France), and Argonne 
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(USA). Taking into account the situation in the respective develop- 
ing country, lent courses are being offered on “Nuclear 
Power Project Planning and Implementation” and on “Construction 
and Operation Management.” The first course of this type was held 
at the Karlsruhe Nuclear Research Center from September 8 until 
Deshaher 17, 1975. It was attended by 35 participants from 20 
countries. In cooperation with industry and national as well as 
international authorities the syllabus pro; by IAEA was trans- 
lated into a training program including all essential questions on the 
introduction of nuclear energy in eee? countries. The next 
course will take place from September 6 until November 30, 1976. A 
detailed analysis is presented of the extent to which the expectations 
pool 9 enna have been fulfilled. The status of nuclear technology 
the number of candidates having sufficient knowledge is of 
particular importance in this context. A very significant aspect 
consists in teaching not only theoretical knowledge but ut integrating 


mate application in such training courses, which is demonstrated 
xamples. 


37353 (IAEA-CN—36/198) transfer and the Argen- 
tina-German agreement. Di Primio, J.C. (International 
Atomic Energy Agency, Vienna (Austria)). 1977. 9p. (In Spanish). 
(CONF-770505—330). U 02;MF 
From International conference on nuclear power and its fuel 
The transfer of technology from developed countries is usual- 
ly done through industrial enterprises. The local industrialization of 
imported technology does not necessary imply that full benefit is 
extracted from its application. A pre-established scientific and tech- 
nical infrastructure is needed to understand and incorporate it, and 
to develop methods for improvement and use at the industrial level, 
in the frame of national conditions. The transference of nuclear 
technology has shown recently new concepts for the implementa- 
tion. It is becoming a rule that massive industrial nuclear technolo 
transfer to developing nations is conditioned by the latter require- 
ment for simulataneous assistance to create or promote that infra- 
structure. An example of international ponggniien to meet the 
requirement explained above is the Argentine agreement for 
reed gencgees applications of nuclear energy. Since 1971 it has been 
to strengthen the scientific and technical programs of the 
Argentine Atomic Energy Commission, by app! to fields 
relevant by its industrial implications. The objectives and implemen- 
tation of the a; le eye ng are described: cooperative actions where 
initially direc the infrastructure needed to support the nuclear 
fuel cycle industry. The results achieved during on pi J 
are critically analyzed. This analysis has influenced 
future cooperative projects as well as the extension of ogo poms 
tion to other nuclear fields of common interest. 


37354 pote apy kage Role and assignments of a consul- 
tant for ms genres the construction of a nuclear power plant 
project in Turkey. Naigeon, J.; Menez, A.; —_— 
Milliot, Kutukcuoglu, A.; S. (international A’ 
Energy Agency Vienna (Austria)). 1977. 8p. (In French). (CONF. 
261). U 02/MF AOl1. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
7.1.-.T.1./09 Also available in 
For certain countries, the decision to build the first nuclear 
power plant raises serious problems, generally through lack of a 
sufficient number of specialists and of uate experience to over- 
come the difficulties involved. The role of a consultant consists in 
making his knowledge and experience available to the future power 
plant owner, thus enabling him to make adequate and timely deci- 
sions and to build and operate the facility under optimum conditions. 
speaking, they concern the following aspects: 
tions; preparation of the invitations to bid and bi 
aration of the final project; technical assistance ge gered 
manufacture of the equipment, the construction and the 
stages and also during the plant tance and start-u; 
safety analysis and participation in preparation o' 
sponding reports. To these assignments are added, where necessary, 
complementary studies such as: investigation of the problems in- 
volved in fuel procurement, management, and (or) 
ing; cost estimation and financial planning; and definition of operat- 
ing staff training requirements. At the outset, the future owner may 
All these aspects 
are analyzed in the light o Bag wo seen acquired during the 
performance of a contract, presently underway for the 
as to Sor of the first nuclear power 
plant (600 MWe) to be ordered by a national electricity utility. 


37355 (IAEA-CN—36/255) Different methods of informing the 
public on projected sites of nuclear generating stations. Results in 


France. Taccoen, L.B.C. ternational Atomic 
Vienna = 1977. (in French). (CONF: 77085 $9), 
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From International conference on 
cycles; Salzburg, Austria (2 May 1977). 


on nuclear power and its fuel 


The situation in France of local public opinion concerning 
nuclear power stations is very different, according to the zegion in 
question. It seems that in industrialized regions, where the inhabi- 
tants are already familiar with nuclear energy, public opinion is 
much more open to the installation of new reactors. In regions 
which are only slightly industrialized, however, the prejudices of the 
pean against nuclear energy can be very . Electricite de 

rance has thus been led to develop a program of pu lic information 

Coat ‘oblems of nuclear energy. In practice, this program 
consists of: a policy of active presence in meeting and debates as well 
as at the actual site; eventual opening of information centers; and 
organization of visits of existing nuclear power stations. 


37356 (IAEA-CN—36/273) Role of nuclear research centers for 
the introduction of a nuclear power programme. Perovic, B.; Friec, B.; 
Kundic, V. (International Romie Energy 4 Vienna (Aus- 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

7.1.- T2705 This entry prepared from abstract. 

Full development of nuclear energy has imposed a new role 
on nuclear energy centers. Nuclear technology for different reactor 
concepts is also now in a — of high development. Several reactor 
concepts have been developed for industrial use and electric power 

needs further research efforts. Having in mind these two main 
guidelines, research pro; in nuclear “ital te centers should be 
geared to the development of the activities vital to the implementa- 
tion of national nuclear energy programmes. In national 
First, to establish a background for the introduction of n nuclear 
safety system. Second, to support the national programme by skilled 
manpower, to provide the basic training in nuclear technology for 
future staff of nuclear power stations and to assist the universities in 
establishing the necessary educational programme in nuclear 
Third, to follow the nas of nuclear energy technology for 
the fast breeder reactor concepts. This 
ence in introducing a new pro, national nuclear energy 
centers in Yugoslavia. Recently, fy, Yugoslavia has started building its 
first nuclear power station. Further introduction of ant oo 
Stations in the national electric energy system is also p) 
implies the need to reconsider the current nuclear energy 
gramme in the nuclear energy centers. It has been decided 10 
evaluate past experience and further needs for research activities 
regarding the nuclear power programme. 


37357 (IAEA-CN—36/297) Principles of education and training 

Meyer, K.; Brune, W.; Rau, A. (International Atomic Ener 
acy (Austria)). 1977. 8p. (CONF-770505—321). U 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
7.1.-.T.2./08 1 fig. Also available in Russian. 
This report gives a short view of dev i 
ence with the education and advanced professional training system 
for as staff members of the nuclear power stations of the 
GDR. The basic education of engineers is carried out at universities 
and — Graduate engineers who have been working in indus- 
trial establishments outside of nuclear power stations for s longer 
time, get their basic education in nuclear engineering b y post- 
graduate studies. Graduate with basic knowledge of nucle- 
ar engineering are trained at “nuclear power plant school” of the 
nuclear power station Rheinsber and at the nuclear power stations 
of the GDR under conditions relating to the of their future 
job. Besides the extension of theoretical basic ledge the training 
at a nuclear power plant simulator plays an important role. This part 
of education permits the training o 
conditions including transient processes as well as under un 
ing as courses in radiation protection post- uate 
studies are described. This system of education has proved success- 
ful. It will be further developed to meet the growing demands. 


37358 (IAEA-CN—36/421) Planning the nuclear contribution to 
the Brazilian power program. Barbalho, A. Rodrigues; Alves, R. 
Cc. de Souza Santos, T.D.; Abrao, A. 


Vi 1977. 


Salzburg, Austria (2 May 1977). 

1.B.1.P.1./01 This entry prepared from abstract. 

The thermo-electric power in Brazil accounts for less than 
20% of the total generating. 


hydraulically, w 


capacity. Brazil's power is essentially 


average rate of 13%/' in the last five years. The i 
i 20 000 MWe and the jecti - 


wer 


capacity are to 
lanned to be in operation in 1982 


companies with at least ‘4 
Government will 


complete at cycle) in about 


of trained manpower resources. Alves, R. Nazare; de Araujo, R.; 
Her C. Syllus M.; Dale, C. Marcio M.; Souza, Jair A.M.; Spitalnik, 
J. (International Atomic Energy Agency, Vienna (Austria). 1977. 

9p. (In Spanish). (CONF- 770508323). U 02/MF 

; Salzburg, Austria (2 May 1977). 

7.0.-.P.1./05 8 tables. 

The Brazilian nuclear will require, by 1990, the 
installation of at least 10 000 Mi e of nuclear power capacity, the 
implementation of the entire fuel cycle complex, and the creation of 
a reactor heavy components manufacturing industry and of a nuclear 
power plant will have g capability. It has a estimated that such a 
programme have to employ until 1985, some 7000 to 8000 
people at the engineering and technician levels. As a consequence, 
ge the manpower preparation and qualification, involving such 

‘ge numbers, required not not only thorough analyses of sectoral 
requirements but careful consideration of depletion rates and 
losses during the training pease, Taking this into account, the 
Universities and Technical Schools will need to graduate, in aver- 
age, 450 - 550 additional engineers and technicians e ae G4 per 
year during the next 10 years. For this purpose, 
possible use of the existing educational system in the country will 

from excessive reliance upon external sources and strengthen 
the local infrastructure. Crash specialization courses have been de- 
veloped, in conjunction with the Universities, to specifically comply 
with the requirements of the nuclear programme. Only in the case 
where no industrial experience can be provided in rw country, on- 
the-job training in foreign firms is being considered. Training of 
nuc power plant operators is also to be a local activity. An 
Operators Training Center, by using a plant simulator, is under 
implementation with a scheduled operational date in the early eight- 
ies. For the implementation of the nuclear manpower programme, 
Comissao Nacional de muage Wrostess (CNEN) has been given the 
task of promoting and coo: ting the nuclear academic education, 
prey Empresas Nucleares Brasileiras S.A. (NUCLEBRAS) has has 

ibility for the and training of 

technological 


37360 (IAEA-CN—36/492) Nuclear power 
medium term projections in the OBCD ares. Mild, J; Hae 
W.; Mankin, S. (International Atomic Energy A pact Vienna (Aus- 
tria)). 1977. 19p. (CONF-770505—260). U 02/M 

cycles; Salzbur; 1977). 


1.B.2.P. 

paper describes nuclear power growth forecasts bd 

1985 on an individual country basis for the OECD area, 
present nuclear p: . For the between 1985 and the 
year 2000, no individual countries’ estimates are given. The projec- 
lone for this period are subdivided into three main areas: OECD 
Europe, North America and OECD Pacific Region. These projec- 
tions are derived from the presently prevailing estimates concerning 
total energy growth, the increasin fats of electricity requirements 
in total energy requirements and growth of the nuclear share in 
electrical installed capacity. The basic assumptions are discussed and 
the combination of various ibilities results in upper and lower 
growth limits, which include the most likely development. 
An attempt is also made to describe probable scenarios of nuclear 
reactor strategies, taking into account developments under way in 
the OECD area. Finally, the factors liable to influence nuclear 
power growth in a positive or negative way are briefly analysed. 


(IAEA-CN—36/575) Meeting the manpower challenge in 

the transfer of nuclear power to developing countries. Chewning, J.S.; 
Couchman, D.L.; Kaiz, G.H. (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 10p. (CONF-770505—328). U F AOl. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
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talled 
e, in 
3 em 7 e, in an MWe, 
in 2 000. Most of the hydraulic resources are located in remote areas 
of the country, very far from the consumption centers. Under the 
agreement between the Federal Republic of Germany and Brazil 
(signed in June 1975), besides the nuclear power station, American 
made, under construction in ~~ dos Reis, with a pommm capacity of 
626 MWe, two more units, each o : 
be erected at the same site, and A, 
and 1983. Several joint German-Brazilian companies will be estab- 
lished for reactor and fuel manufacture, in the country. The Brazil- 
ian state holding nuclear company, Empresas Nucleares Brasileiras 
" icipate in the formation of all joint 
of capital investments. The Brazilian 
billion dollars (U.S.), during the 
its industry stronger, to develop its 
lependence on energy imports. Brazil's 
target: full inde y (including reactor 
pera- 
| 
ntin, 
omic 
fuel 
ofa 
over- 
sts in 
ower 
deci- 
tions. 
ally 
tthe 
ption keeps growing, with the annual . 


ternational in scope with 
magnitude 


ly will not assume 
formance of the local subcontractors, whose perft 
monitored and controlled by the purchaser's organization; (3) 
Many areas of a nuclear project involving domestic bureaucracy, 
regulations, etc., can be dealt with effectively only by 
nationais. Examples of such areas are customs clearances and im; 


vanced academic training in nuclear science and technolo 
rather ) personnel with practical experience and training in 


37362 of a nuclear power 


Dynamic modeling and simulation 
plant. Broadwater, R.P. Blacksburg, VA; Virginia Polytechnic Inst. Inst. 
= State Univ. (1977). 365p. University Microfilms Order 


No. 77- 


. D.). 
The work is concerned with modelin 4 tere digitally simulat- 
ing the subsystems of a nuclear power plant. rans that are 
modeled are the reactor, steam generators, pressurizer, boron addi- 
tion system, feedwater system, steam lines, and turbine. The objec- 
tive of the work is to develop models that will adequately predict 
the transient performance of the ge for lar; ph Facey! excursions. 
Characteristics of each subsystem that ed important in 
determining the transient response of the Cocca plant are modeled. 
Simulations of the individual subsystems are presented. How the 
various subsystems should be interconnected to form the overall 
model is discussed. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 


REFER ALSO TO CITATION(S) 37602, 37604, 37606, 37626, 
aon jon 37653, 37655, 37671, 37672, 37682, 37683, 37684, 


CONF- 770503 291). U 02/MF 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.A.2.P.2./04 3 tables; 5 figs. 

In the cost estimations in the past, the main components of 
fuel cycle were mining and milling, uranium enrichment and fuel 
fabrication, and reprocessing charge deemed to be recovered by 
plutonium credit. Since the oil crisis, every component of fuel cycle 
cost has gone up in recent years as well as the construction cost of a 
power station. that the in, the beck ond 
of ep cycle are much higher than those anticipated several pega 
ago, although their contribution to the electricity g cost by 
nuclear would be small. The situation of the back end of the fuel 
cycle has been quite changed in recent years, and there are still many 
uncertainties in this field, that is, regulatory requirements for repro- 
cessing plant such as safety, safeguards, environmental protection 
and high level waste management. So, it makes it more difficult to 
estimate the investment in this sector of fuel cycle, therefore, to 


this paper a review is made of the future 
trend of nuclear fuel cycle cost of LWR based on the recent analysis. 
Those factors which affect the fuel cycle costs are also discussed. In 
order to reduce the uncertainties of the cost estimations as soon as 
possible, the necessity is emphasized to discuss internationally such 


ERA VOL. 2, NO. 15 


siting f Plant, physcl protection of 
issues of a 
and the effects of 


effluents from light- in Japan. Yoshida, Y.; Ita- 
kura, T.; Kanai, T. (In ternational Atomic Energy Agency, Vienna 
(Austria)). 1977. 15p. (CONF-770505—101). V 02/MF A01. 
From International conference on nuclear power and its fuel 

cycles; Salzburg, Austria (2 May 1977). 

J Atomic Energy Commission established the dose ob 15, 
tives to the population around the light-water-reactors in May, 1 
based on the “ALAP” . These values are respectively, 5 
mrems per year for total body and 15 mrems per year for thyroid of 
an individual in the critical group in the environs, due to both 
gaseous and liquid effluents from L in one site. The implications 
of the dose objective values, control measures which have been 
adopted to reduce releases of radioactive materials and related 
technical developments in Japan are described. The main control 
measures for reduction of radioactive rah effluents are an instal- 
lation of a charcoal gas holdup system for y of noble and a 
supply of len steam fr the gland seal of turbine in B and a 
storage tank system allowing decay of noble gases in PWR. For 
research reactors, reduction of release of effluents has also been 
carried out in a similar way to LWRs. 


37365 (IAEA-CN—36/399) Net oe nuclear power. 
Perry, A.M.; Rotty, R.M.; B. (International Atomic 
Energy Agency, Vienna (Austria)). io77, “6p. (CONF-770505—265). 
From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 

2.1.-.T.1./09 8 tables 
Non-fission energy inputs to nuclear fuel cycles were calcu- 
lated for four types Sab ter 
ore. Inputs included all requirements for process operations, materi- 
als, and facility construction. Process stages are milling, 
ap conversion, enrichment, fuel fabrication, rocessing, 
, reactor construction and tion, and all transpor- 
pe a Principal inputs were analyzed explicitly; small contributions 
and facility construction were obtained from input-output tables. For 
descriptions. Enrichment energy was that of U.S. diffusion plants, 
with uranium tails assay retained as a variable parameter. Supple- 
mental electrical requirements, as a percentage of lifetime electrical 
02% ts are 5-6% for LWRs (0.3 - 0.2% tails assay) using ores with 
0.2% uranium and without recycle. Recycle of uranium and plutoni- 
um reducesreq 30%. Chattanooga Shales (0.006% U) re- 
quire one-third more electricity. Thermal energy requirements are 
Sent 5% of electrical output with conventional ores; shales raise 
this to about 14%, with 0.2% enrichment tails and full 
recycle.electrical A typical LWR will y its energy loan within 
15 months, allowing for low initial load factors. Enric it requir- 
ing only 10% as much separative work as us diffusion would 
reduce electrical requirements about 80%, but have little effect on 
thermal energy inputs. HTGRs require ‘lightly less supplemental 
energy than LWRs. HWRs (with natural uranium) require about 
— as much teatly for be electricity, but half again as much 
for heavy water production. The paper 
presents en anita aa date for several combinations of reactor type, ore 
grade and tails assay and compares them with conventional power 
plants. It also exhibits running fuel and energy accounts for realistic 

nuclear power programs. 


37366 (IAEA-CN—36/402) Evaluation of plutonium, uranium, 
and thorium use in power reactor fuel cycles. Kasten, P.R.; Homan, 
F.J. (International Atomic Energy Agency, Vienna (Austria)). 1977. 
11p. (CONF-770505—284). U 02/MF AOl. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.4.-.T.1./06. 

The increased cost of uranium and separative work has in- 
creased the attractiveness of plutonium use in both uranium and 
thorium fuel cycles in thermal reactors. A technology, fuel utiliza- 
tion, and economic evaluation is given for uranium and thorium fuel 
eae g with the use of plutonium and 

U. Reactors considered are LWRs, HWRs, LWBRs, HTGRs, and 
FBRs. At present costs for uranium ore and separative work, recycle 
a with thorium rather than uranium is preferable from 

utilization and economic viewpoints. Further, the unit recovery 
cost of plutonium is lower from LWR fuels than from natural- 
uranium HWR fuels; use of LWR product permits plutonium/ 
thorium fueling to compete with uranium cycles. Converting urani- 

um cycles to thorium cycles increases the energy which — be 

from a given uranium resource. Thus, 

reactors with thorium, but this requires use of highly enriched 
uranium; use of *°U with thorium is most economic in HTGRs 
followed by HWRs and then LWRs. Marked improvement in long- 
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| 7.1.-.T.2./01 Also available in French. 
One of the constraints to meeting projections of nuclear 
power’s share of energy needs in the United States has been the 
various manpower problems. Similar problems have been encoun- ' 
tered in other countries which are presently partially dependent 
upon nuclear —— energy, and the competition for qualified 
grating of engineers amo 
of the workload, four i : 
The responsibility for the ultimate success or failure of the nuclear 
project must be borne by the purchaser’s organization. Contractors 
can assume responsibility for the performance of specific tasks but 
not for the entire project; (2) Even in a iurnkey contact, the prime 
~ 
>) licenses, visas, construction, construction permits li- 
censes, and various cultural ‘ny somes and (4) The most serious 
problems experienced in developing country projects to date have 
not been of the t which require additional mnel with ad- 
but 
the 
pro- 
jects, and b) technicians and skilled craft labor. How the manpower 
problems are perceived and the proposed steps to be taken to combat 
them are viewed from the perspective of the supplier countires, the 
receiving countries, and the international and regulatory organiza- 
tions, with suggestions for filling the deficiencies. 
COOLED 
estimate the cost of this sector. The institutional problems must be 
cleared in relation to the ultimate disposal of high level waste, too. 2 : 
Co-location of some parts of fuel cycle facilities may also affect on ae 
| 


BPS 


SEF 


AUG. 15, 1977 


term fuel utilization can be obtained 


coefficients and more ty relative to 
fuels appear to be able to 

denatted fe), Thorium based appar to be 

mance testing is needed. 


P.; Tusa, E.; Routti, J.T. (International Atomic Ener 
Vienna (Austria). 1977. 6p. (CONF- U 
rom International conference on nuclear power and its fuel 
Austria (2 May 1977). 
2.5.-.T.2./05 5 figs., 3 tables. 
in the national energy supply strategy an programme is 
light water and fast 


developed for exploitation of plutonium in 
reactor systems. Assuming cost trends until and eee Se rae 


2000 for uranium, plutonium, uranium enrichment, 
assessing the availability of plutonium from the domestic power 


are fixed manually with a minor flexibility of time but with all the 
three degrees of freedom in the plant types. Defining the objective 
function in terms of minimized revenue requirement in plant amorti- 

scenarios are screened off and 


conference on nuclear power and i 

cycles; Salzburg, Austria (2 May 1977). 

2.5.-.T.2./02. 

Predictable effects of the recycle 
recovered from spent LWR fuels were assessed in a final environ- 
mental statement (GESMO). Five alternative dispositions of LWR- 

jum and uranium to no recovery and no recycle are 

assessments consider cumulative effects for the 


37369 (NEDO—11209-03A) Nuclear Energy Divisions 
reactor 


shima Atomic Power Station); 
yoku Genshiryoku 


ity Assurance Criteria for Nuclear 
ANSI NaS. 2-1971, Assurance 
Power Plants,” and 


Nuclear Power Plants.” The 
document describes the Quality Assurance established 
i of 


i aspects 
systems and componen ithi 
Boiling Water Reactor (BWR) business in the 4 


37370 (PB—259860) 16N at a 2400 
nuclear 


500 and stance 
meters a rate 
of 10 mrad/yr. (GRA) 

37371 


boiling water reactor (BWR) plants. To 
laboratory experiment pipe tests, fn 


gating several candidates, the work has shown that simple pl 


more widel 
arbitrarily 


37372 Operational 
Maruyama, K. 
Gapan)). At. rom 0. 6-2, suppl., 3-9 Jun 1975). 
panmbestiaman the Japan Atomic Industrial 

(11 Mar 1975). 

of 375 MW imported from U.S.A. 
operation in 1970 at Tsuruga. At present, 8 units totalling 3, 

and nuclear power provides 4% of 
ither under 


cooled reactor, 10 PWRs, and 14 BWRs. The sixth LWR in J 
was the first domestically manufactured reactor. Tt is 460 MW BWR 

Some of the reasons which 
led to the shutdown during this period are as follows: 


uipments and to improve the safety of nuclear plants. 
The development of the nuclear industry in Japan is beneficial for 
the stable supply of energy, nurturing a large number of 
related industries, and contributing to the public economic and social 
lives. The improvements in uction techniques, testing and in- 
spection techniques, and quality control and a large number of 
nuclear engineers of high caliber are necessary for the 
production of nuclear equipments. 
37373 Practical use of valve machine with remote control 
system for main steam isolation valve at N.P.S. Ito, S.; Noda, H. 
(Tokyo Electric Power Co., Inc., Okuma, Fukushima (Japan). Fuku- 
Sadamura, M.; Utsunomiya, Y. Kar- 
Hatsuden; 26: No. 12, 1299-1307(Dec 1975). (In 


The main steam isolation valves in BWR power stations are 


Japanese). 


installed at the boundary of reactor containment vessels, and 2 
valves in each main steam system total 8 valves in a plant. They are 
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through high thorium loadings that the required effort, equipment, 
and short fuel eycle irradiations as in the LWR, but this imposes directed toward satisfying the NED quality objectives of providing 
significant economic penalties. Similar operating modes are possible safe and reliable systems and components, and complying with the 

; in HWRs and HTGRs. In fast reactors, use of the plutonium- rovisions of Title 10 of the Code of Federal R: tions, Part 50, 

Power 

Nuclear 

iler and 

Pressure Vessel Code. The 2 described is structured in accor- 

bey a D.C. (USA). Office of Radiation Programs). Dec 1975. 
25p. (EPA—520/5-75/018). Q 02/MF 

Ls A field study was executed to determine environmental 
levels, distribution, and composition of turbine-contributed **N 
gamma radiation from an operating boiling water reactor electric 

eg lant. Exposure measurements made with Pressurized 

onization (PIC’s) at several distances and in several 

: plants and abroad the nuclear construction Te yay is directions from the turbine building indicated that **N ‘skyshine’ 
optimized economically in view of the estimated development in the 

si investment costs of various plant types. Given the expected nuclear 

; share of the energy procurement this sector is covered by the 

f alternative production schemes, i.e. light water reactors with and 
: without plutonium recycle and fast reactors. The plant sizes are 
ke allowed to be either 500 MWe or 1000 MWe. The installation dates 
5 tized stainless steel piping with circumferential cracks. Final report. 
Hs ann T. (Battelle Columbus Labs., Ohio (USA)). Sep 1976. 176p. 
% finally converge to i icy of nuclear power con- Circumferential intergranular stress corrosion cracks have 
-—s a to he year 2000. Special strention is A on the been discovered in the heat-affected zones of girth welds in the Type 
constraints which eliminate excessive proliferation of reactor types. systems of several 
This is mainly implemented by the criterion of increasing the domes- rmine the residual 
i tic share in the investments. The established technology is associated gram of small-scale 
fy with a larger share of the Finnish manufacturing and the introduc- te-element computa- 

a tion of new fuel or reactor type is taken to correspond to a reduced ti 

z domestic investment share. The results yield the time schedule and tic 

3 installed capacity of the three different production means. Due to in 

§ the uncertainties prevailing in the forecasts sensitivity studies are im~- 

) performed as functions of the major economic parameters and their d 
ra temporal development. ‘ or 
: cracks in pipes are also given in the report. 
3 37368 (IAEA-CN—36/438) Benefit/cost analysis of plutonium ; 

8 recycle options in the United States. Lowenberg, H.; Burnham, J.B.; 

% Fisher, F.; Ray, W.H. (International Atomic Energy ref 

ra Vienna (Austria)). 1977. 15p. (CONF-770505—286). U 02/MF A01. 

4 through 2000, and are centered on a conservative low growth rate 
ag resulting in about 500 LWR’s in the U.S. in 2000. A eg 
re growth projection resulting in about 800 LWR’s in is also 
ef analyzed in order to assess the effects of industry size upon the 
| impacts. Using the most likely unit costs with a 10% discount rate, Cgular inspecuion OF ab0u days Ume span, anc Mspecuon GU 
i na worth incentives for ne recycle over no recycle of $3.2 to accidents and troubles in the plants of same type reported in Japan 
ie illion for the lower growth about $6 billion for the ae! and overseas. As regards the emission of radioactive materials, no 
a growth were indicated. Present worth costs of delays in recycle of accident had happened so far. It has been intended to utilize the 
up to 5 years were less than $1 billion. Sensitivity of the economic i experience fully, to continue the strictest maintenance of 
. assessments to unit cost variations and discount rates were also 
si evaluated. Environmental impacts other than radiological were 
2 lowest for prompt Pu recycle and highest for no recycle. Radiologi- 
a cal impacts for the total world wide total body py from U.S. 
vane wane se : - No recycle- 
x 8.2 million person-rem; U only recycle-9.5 million person-rem; Pu 
% and U recycle-8.8 million person-rem. Comparison of the decreased 
mu radiological impact of the no recycle option with its increased costs 
4 relative to prompt plutonium recycle resulted in a cost/benefit ratio 
H of 0.04. Thus, the benefits of prompt plutonium recycle appear to far 
= outweigh its costs. 
a (General Electric Co., San Jose, Calif. (USA). Nuclear Energy 
Nov 1976. 73p. General Electric Co., San Jose, 
5 ity Assurance Program is vided by the Nuc 
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pneumatically operated Y type globe valves for preventing the 
release of radioactive substances in the atmosphere in case of the 
breaking of main steam pipes and also preventing the loss of coolant 
in case of the breaking of recirculating equipments. Therefore care- 
ful leak test, inspection, and seat-fitting are carried out to the valves 
at each regular maintenance. The manual maintenance work is 
difficult because of narrow space and the reduction of exposure, and 
the seat-fitting work requires the skill of high degree, therefore 
Okano Valve Manufacturing Co. and Tokyo Electric Power Co. 
jointly started the research and development of an automatic valve 
seating machine, and successfully put it to practical use in Fuku- 
shima No.1 Nuclear Power Station in Nov. 1974. we the problems 
in the manual seat-fitting work were investigated, and the means to 
mechanically solve them were materialized with a prototype ma- 
chine. After its mock-up test, an actual machine was designed and 
manufactured. The test result showed remarkable reduction of expo- 
sure and labor-saving, and the leak evaluation was sufficiently below 
the allowable value. 


37374 Reactor chemistry on reactor coolant. Koyama, H.; Kur- 
osawa, T. (Central Research Inst. a Electric Power Industry, 
Tokyo (Japan)); Tachikawa, E.; Kondo, T. Nippon Genshiryoku 
Gakkaishi; 17: No. 12, 629-638(Dec 1975). (In Japanese). 

The functions of reactor coolant and the reliance of the safety 
of light-water type power reactors on coolant are described. The 
interaction between water and radiation and the mechanism of 
radiolysis of coolant are explained. The process of development of 
radioactive nuclides and their behavior are discussed. The relation- 
ship between stress corrosion cracking and water quality is present- 
ed, and a process of corrosion is electro-chemically interpreted. 
Studies on preventing corrosion in reactors are reviewed. 


37375 Experience with core management at Shimane Nuclear 
Power Station. Kaikawa, K. (Chugoku Electric Power Co. Inc., 
Hiroshima (Japan)). Karyoku Genshiryoku Hatsuden; 27: No. 1, 35. 
40(Jan 1976). (In Japanese). 

The core ap aor system for the Shimane RWR plant is 
presented. The plant been in excellent operating condition for 
about two years since March 1974. The software system was devel- 
oped by the Chugoku Electric Power Co. based on the reactor 
simulation code ARE. The first part of this report generally 
reviews the control rod programming, refueling scheme, and fuel 
purchase planning for the BWR plant. The second part presents the 
core management code system for the plant. A flow diagram shows 
the overall information flow related to the in- and out-of-core fuel 
The final pa Another diagram shows the off-line software system. 
The of this report is devoted to the description of the 
opera strategy being employed at this plant where the oper- 
ation of control rods is performed at low power level and power-up 
is done very slowly. Some diagrams show the power history of the 
plant and the operational strategy at reactor start up and at control 
rod pattern change. 


injection at Shimane 

Co., Inc. Matsushima, K. (Chugoku Electric Power Co. Inc., Hiro- 
shima (Japan)); Izumiya, M.; Mizuniwa, F.; Osumi, K. Hitachi 
Hyoron; 58: No. 2, 93-98(Feb 1976). (In Japanese). 

The effect of oxygen injection into feedwater was studied in 
order to reduce corrosion products in the feedwater for the BWR. 
On injecting oxygen gas at the exit of a condensate pump or a 
condensate desalinator, the content of oxygen and that of iron ions 
and clod in the feedwater system were measured, and it was shown 
that more than 20 ppb of dissolved oxygen reduces corrosion prod- 
ucts to a negligible amount. In order to maintain the effect by 
oxygen injection, the concentration of the oxygen is required to be 
kept above 10 ppb. Application of oxygen injection was proved to 
reduce clod below one-tenth, which is carried from the feedwater 
system into the reactor. 


37377 Operating experience of Shimane Nuclear Power Station, 
Chugoku Electric Power Co., Inc. and core management engineering 
systems. Niki, Y. (Chugoku Electric Power Co. Inc., Hiroshima 
(Japan)); Hiranuma, H.; Ozawa, M.; Motoda, H.; Kawahara, A. 
Hitachi Hyoron; 58: No. 2, 81-86(Feb 1976). (In Japanese). 

Plant number 1 of Shimane Nuclear Power Station has been 
satisfactorily operated since the start of commercial operation on 
March 29, 1978. This fe ge briefly describes on the soundness of 
fuel, operational met and the core pan snag en 
indispensable to that operation. First, the reactor- and the fos 
specifications are presented. The countermeasures to the local hy- 
drogenation of ciad tubes and to the mechanical interaction between 
clad tubes and fuel pellets are described for fuel soundness. The core 
management engineering required for reactor operation includes 
control rod scheme and core management program system. The 
control rod scheme is the technique determining rod withdrawal 
based on the concept of making attained burn-up as high as possible 
within the limit of fuel design allowance. The laticr is a program 
. system to prepare the core management engineering scheme, and 


ERA VOL. 2, NO. 15 


composed of result evaluation - and scheme-preparing program 
systems. The annual operation program of a nuclear power station is 
determined from electric power system operation plan. On the basis 
of this annual program, fuel a program is established, and 
the in-core arrangement of fuel is determined. Thus long term 
control rod scheme is decided while an electric power company 
repeats the detailed discussion with a maker. 
37378 Evaluation of transient test results of Shimane Nuclear 
Power Station, Chugoku Electric Power Co., Inc. Tokumitsu, I. 
(Chugoku Electric Power Co. Inc., Hiroshima (Japan)); Takumi, K.; 
Hirose, M.; Tsuchiya, T.; Tanji, J. Hitachi Hyoron; 58: No. 2, 87- 
92(Feb 1976). (In Japanese). 

The start-up test of the plant No.1 of Shimane Nuclear Power 
Station, has been successfully completed for a rather short period. 
This report describes on the abnormal transient changes that may be 
considered to occur in BWR plants. The report also states appropri- 
ateness of the evaluation of transient change by plant dynamics- 
analyzing code. The possible causes of abnormal transient change 
include the systems of main steam, feed water, recirculation and 
control rod actuation. Start-up test items were selected by prelimi- 
nary evaluation. The following close inv my were carried out 

rior to the start-up test; examination of the preceding = 
investigation by plant dynamics analysis, various preliminary tests 
before the start-up test and organization setup for the start-up test. 
The evaluation items in rated output test were: total closing of main 
steam isolation valve, turbine trip (sudden closing of main steam 
valve), load shut-off (sudden closing of regulating valve) feed whine. 4 
trip, and recirculation motor-generator set trip. plant has 
confirmed to be fully safe and to have the expected aed 
through individual abnormal transient tests. The improvements of 
plant design. 


Technique for 


power 
(Nikkiso Co. Ltd., Tokyo (Japan)). Genshiryoku Kogyo; 22: No. 3, 70- 
73(Mar 1976). (In "Japanese). 

The method of the neutral treatment for preventing corrosion 
is presented, and the problems on its application are discussed. The 
interpreted, and it is also showed that on adding oxidizing —_— 
into water, protective ee produced on steel surface. 
are observed with micrographs. The conditions on water quality for 
the application of the method and the equipments for controlling 
water quality are presented. The present states of application in 
Germany are also presented. 


ey Some problems of nuclear power plant dismantling. T 
Y. (Tokyo Univ. (Japan). Faculty of Engineering). Genshii 

Kogyo; 22: No. 4, 9-14(Apr 1976). (In Japanese). 

Part I of this report ly discusses the problems associat- 
ed with the dismantling of nuclear plants. Various factors which 

life span of experimental and power reactors. Some 0} 
taken after the end of lives are also shortly considered. pl of 
experimental and demonstration reactors that have reached 
of their lives are presented. The prob 
dismantling are summarized as follows: proper i 
dismantling should be made at the stage of design and construction; 
the regulatory activity level of radio-active solid wastes should be 
established; technological development for economical dismantli 
is needed. Part II reviews the records on the accident analysis 
the dismantling of the SL-1 reactor (Stationary Low Power Reactor- 
1). Whole program and each step of works are explained. Some 
recommendations from these experiences are summarized in the final 
part. 


37381 Decommissioning of nuclear ny plant. Mori, 
(Kansai Electric Power Co., Inc., Osaka (Japan)). Peer nn 
Kogyo; 22: No. 4, 26-28(Apr 1976), (in Japanese). 


countermeasure if necessary. The following discussion is made 
mainly on light water reactors. As the measures for the reactors after 
the durable years have expired, (1) ae (2) in-place entomb- 
ment, and (3) dismantling are considered in Regulatory Guide 
1.86 of US AEC. Mothballing is a sat in case that the 
administration of a reactor is not a heavy burden after mothballing 
as, for example, other reactor facilities are still in at that 
site. In-place entombment is superior in the point the disman- 
tling of a pressure vessel and biological shields is avoidable, which is 
most difficult in the whole station dismantling. Dismantling is the 
most satisfactory method but most expensive. More than 10,000 
million yen will be needed in the complete dismantling of a large 
Seo aaen The dismantling techniques for in-reactor con- 

struction, a pressure vessel and bio shields are instructed 
together with the disposal 


7 


37376 Reduction of feedwater corrosion by controlled oxygen gas 


Be 
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dismantling works. However, exposure is supposed to be the 


h Establishment); Ki 
20-35(Apr 1976). (In Japanese). 
As a few examples of light water reactor dismantli 
cases of Elk River Reactor (ERR) and Part dismantling o' 
Power Demonstration Reactor (JPDR) are reviewed. After short 


nents is recommended. As for JPDR, the processes of reactor 
reconstruction for doubling the power output are explained. 
removal of the Biological shield concrete is 
part, in which the importance of preventing the diffusion of radioac- 
tive dust and preventing its inhalation by is emphasized. 
Ths the @ the upper core struc- 
tures such as core spray sparger. The third part deals with the 
underwater sand & of core components such | curtain, 


steam discharge nozzle. (' 
Patent 7,603,509/A/. 5 Apr 1976. 9p. 
Priority 19 May 1975, USA; 2 


37384 Irradiation test for BWR fuel ([FA-223) in HBWR. Kuri- 
hara, T.; Tsukui, K.; Iwano, Y. (Tokyo Shibaura Electric Co. Ltd., 

Kawasaki, awa (Japan). Research and Development Center); 
Tashima, J. 7 Rebyu; 31: No. 7, 613-617(Jul 1976). (In Japa- 


nese). 
clarify the behavior of fuel rods in a reactor and to develop reliable 
signals of the detectors equipp Gown ae 
assembly under on-power 
pellet-cladding interaction of BWI 
plle-cladding mechanical interaction of BWR fuel wit 
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REFER ALSO TO CITATION(S) 37363, 37364, 37365, 37366, 
37367, 37368, 37374, 37381, 37383, 37444, 37445, 37599, 37608, 
37626, 37640, 37645, 37649, 37651, 37659, 37670, 37685, 37688, 38391 


37385 ee Program to determine in-reactor 
of B and W fuels. Cladding creep collapse. Eckert, 

A.F.J.; Wilson, H.W.; Yoon, K.E. (Babcock and Wilcox Co., Lynch- 

burg, Va. (USA). Nuclear Power Generation 

Babcock and wy , Lynchburgh, VA. 


xte 
of parametric studies included: CROV conser 


und Ti F.R.)). Jul 1976. Cin 
ec. 
German). V 03/MF AOI. 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
For abstract see NSA 33:22005 


system in France and its fuel cycle. Gaussot, D.; aa Se El- 
kouby, A.; Sornein, J.; de Vulpian, B. (International A 

1977. 23p. (In French). (CO 


conference on nuclear power and its fuel 
; Salzburg, Austria (May 1977). 
1.C.-.P.1./04 2 tables, 1 
The electro-nuclear equipment program of Electricite de 
France (E.D.F.) currently is based on the 


jointly by EDF and Belgian electric utilities of nuclear plants at 
Chooz (SENA) and Tihange (SEMO). The program as such began 
with the construction of Units 1 and 2 at Fessenheim, (of which 
information is given on the start-up), then of Bugey 2, 3, 4 and 5. 
This was followed by the construction of a series of units of 900 
MW, and since 1976, of a series of units of 1300 MW. The successful 
implementation of such a program is based on a number of technical 
and organizational guidelines, which are described. The main char- 
acteristics of the 3-loop 900 MW and 4-loop 1300 MW NSSS and 
their fuel are considered. Stress is laid in particular on the develop- 
ment of the 900 MW NSSS from Fessenheim to Bugey. These 
programs call for winning and processing a great deal of nuclear 
material right through the fuel cycle. Data are given on the quanti- 
ties involved and on the production potential permitting the fulfill- 
ment of the program (nat. U, enriched UF¢, fuel subassemblies, 
reprocessing). The requirements of the EDF, (the NSSS supplier and 
the industries), the contribution made by the French Atomic Energy 
Commission (CEA), and international cooperation now in progress, 
are described. Lastly a number of significant actions both under way 
and scheduled. are discussed. 


37389 (IAEA-CN—36/249) Design and construction of nuclear 
generating program. Marcaillou, J.; Haond, H.; 
ternational Atomic Energy Agency, Vienna (Austria). 
11 ip. French). (CONF-770505—257). U 02/MF 
rom International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

MeATIvi2 1 fig., 1 table. Also available in English. 

The recent evolution of primary energy supplies qt those 
countries having a nuclear industry in an exporting role. Ex os 
countries have generally developed a limited number of na‘ 
oe to extend their manufacture with as few 
important PWR 5 ‘ogram based on FRAMATOME necle- 

t program on A n 
ar reactors, initially conceived by WESTINGHOUSE. Such stan- 
dardizaticn poses certain problems for the importing countries. 


37390 (IAEA-CN—36/336) Ways of increase in economy of the 
nuclear power plants with WWER type reactors. Voznesenskii, V.A.; 
Nikhamkin, A.R.; Sidorenko, V.A.; Skvortsov, S.A. (International 
y, Vienna (Austria)). 1977. 14p. (in Russian). 
270). 02/MF AO1. 


; Salzburg, Austria (2 May 1977). 

8.0.-.T.1./11 4 tables. Also available in English. 

fuel utilization are two main factors determining the rate of nuclear 
power plants over the world’s general energetics. This 
report is devoted to studying of the second factor, i.e. of the 
economy of nuclear power. Consideration is given to the light water 
type (WWER) reactors which play the overwhelming role in nucle- 
ar power production. The economic conditions in SSR are taken 
into account. At first the WWER type reactors design modifications 

is considered, especially the problem of equipment enlargement 
power plant and its influence on the cost of nuclear power plant 
construction as a whole. a 
of the nuclear power yon RE 
pa Teel lattice optimization and its effect 
on the fuel cost is considered. The contradiction between the enlarg- 


the 
marked. The 
number is being 


by using the secondary fuel (plutonium) which is accumulated in 
WWER (up to 20%). 


: 


- 37382 Decommissioning of light water reactor. Torikai, K. 
rm - Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
description about the history of ERR, the processes of dismantling 

O Consideraod OF UNITS CQUIDEC W! Oressur- 
and Gemer;its UnGer Wate! ire UISC USSCU 

authors’ experiences. 

37383 Industrial technique-feedwater inlet disposed within a . 

and Wilcox Co). Netherlands 
(In Dutch). 
figs. 

An iiustrative embodiment Of the invention has a feedwater 

inlet conduit disposed within a steam discharge nozzle for use in a 

power reactor system. Typically, the conduit and nozzle combina- 

tion penetrate the wall of a reactor pressure vessel and support a 

heat exchanger within the pressure vessel! structure. 

COOLED 
re ee From International conference on nuclear power and its fuel 
| ovality changes in fuel rod cladding due to thermal- and irradiation- 

induced creep. The creep equation in CROV was developed based 

on the internally pressurized creep tests and other sources. The 
x validity of CROV is shown by comparing the ROV analyses with 

The ies of plasma- ed coatin; investigated 

with the ond for ing of pitch assembly in accordance with the economic reasons and 
/ _ Structural parts of the PWR. The spraying parameters were modified realise the high specific power of the core is 

to increase the adherence, to make the working temperature broader pediency of increasing the partial fuel overloading 

and the porosity smaller. For the so-called 'Hligh-Velocity Plasma estimated. At last the consideration of the improve- 
| Spraying’ modified industrially produced plasma guns ment of the fuel cycle is given. The problem of thorium and metal 
uranium application in WWER-reactors are concerned. The econo- 
ae my of using these materials may be sufficiently high. It has been 

37387 Updated measure of radiation damage exposure. Shure, K. shown that the real economy of the natural uranium can be obtained 

(Bettis Atomic Power Lab., West Mifflin, PA). Trans. Am. Nucl. 

Soc.; 22: 203-204(Nov 1975). 


37391 (PB—254425) Critical heat flux in flow reversal transients. 
Volume I: Theory and experiment. Key phase report. Smith, R.A.; 
Griffith, P. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. 
of Mechanical Engineering). May 1976. 212p. NTIS $7.75. 
See also Volume 2, PB—254426. 
This investigation produced a self-consistent physically based 
Feat Fx for calculating when the vapor blanketing or Critical 
develop in a constant pressure rapid 
reversal transient. The method uses steady state CHF correla- 
ron! with transient predictions of local fluid conditions and ade- 
ay icts the CHF level, time, and location in high pressure 
113 flow reversal transients. An analysis shows that under 
conditions of a uid coo break, even if CHF did not occur, complete 
voning 96. Be lant from the core could occur in from one to 
homogeneous two phase model is shown to be 
of rapid flow reversal transients, and a 
er program (BACTRACS3) is included for either pressure 
forced or inlet flow forced one-dimensional simulation of 
camnplibaied constant pressure rapid flow transients. Volume I is 
and experiment. 


37392 
Volume II: Analytical techniques. Key phase report. Smith, R.A.; 
Griffith, P. (Massachusetts Inst. of Tea? Cambridge (USA). Dept. 
of Mechanical Engineering). May 1976. 162p. NTIS $6.75. 
See also Volume I, PB—254425. 
This investigation produced a self-consistent physically based 
Feat Fi for calculating when the vapor blanketing or Critical 
Flux (CHF) conditions develop in a constant pressure rapid 
HF level, time, and location in high pressure 
PREON 113 fle 113 flow reversal transients. An analysis shows that under 
conditions of a pipe break, even if CHF did not occur, complete 
voiding of liquid coolant from the core could occur in from one t 
two seconds. The homogeneous two phase model is shown to be 
adequate for analysis notes — flow reversal transients, and a - 
er program (BACTRACS3) is included for either me dep 
forced or inlet flow simulation of 
complicated constant pressure rapid flow transients. Volume I is 
theory and experiment; Vela II is analytical techniques. 


37393 Process for improving the load factor of an electricity 
Rostaing, M. (to CEA). French Patent 


generating power station. 
2,283, ag te 2 Aug 1974. 5p. (In French). 


le from Institut National de la Propriete Industrielle, 
Paris (France). 


A description is given of a process for improving the load 
factor of an electricity preenin poner station feeding a supply 

_ network during o or pri ydrogen 
is then stored. oot then bi ce! 
heat generated is employed for superheat steam genera’ ry 

the nuclear reactor of the power plant. This combustion is carried 
out permanently. The hydrogen is produced by water electrolysis. 
Ficnghes en also produced in this manner is used as a comburent in 
Of the The reactor is of the pressurized 

type. 


37394 Optimal control of xenon-induced spatial power oscilla- 
tions. Chiang, A.T.C. Charlottesville, VA; Univ. of Virginia (1976). 
Thesis 

Xenon-induced spatial power oscillations are a potential oper- 

pew — for present-day pressurized water and cooled 
control for damping a one 

maanieel 4 spatial power oscillation in a minimum time has home 
formally derived using Pontryagin’s Minimum te 
lambda-mode method has been used as a primary tool in 
flux expansion. Compared with the previous natural-mode pan 
the current approach not only provides a greater potential for 
drawing theoretical conclusions but is also more practical in the 
sense that all of the terms in the control formulation are calculable 
and the derived control policies can readily be given a physical 

interpretation. Based upon simulation studies with the 3-D computer 

code NOXE3D, the optimal control strategies and remedial second 
switchings, as well as sub-optimal alternatives with bounded flux-tilt 
contraints, have all been demonstrated. Thermal feedback effects on 
xenon oscillations have been investigated both analytically and nu- 
merically with emphasis upon examining the different roles that fuel 
and moderator temperature feedback play during reactor transients. 
Control of the xenon transients triggered by maneuvering power 
bron during load-following operations has also been studied and 

_ Finally, two-dimensional modal cross-coupling is briefly 


37395 Test operation experiences of Genkai Nuclear Power Sta- 

tion. Tokubuchi, T. (Kyushu Electric Power Co., Inc., Fukuoka 

Gorn. _— Genshiryoku Hatsuden; 27: No. 1, 14-21(Jan 1976). 
apanese). 
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Genkai nuclear power station began commercial operation on 
October 15, 1975. The reactor is that of PWR type, and generates 
559 MW electrical output. During the trial operation to that day, the 
following items have been managed or controlled: limitation of 
a aan g rate, maintenance of axial imbalance within the 

desired value, control rod application, output suppression at the 
initial burn-up rate, reference value of water quality control, coun- 
termeasure against sea water leakage, job management commodity 
control, imported goods control, and electronic parts control. The 
major improvements of installations carried out from the experience 


monitoring i 
| computer, automatic of air extractor vent system 
and others, increase of monitoring TV sockets and cameras, and 
installation of sodi itoring instruments in the condensate line. 
The total inspections of the facilities were widely carried out to 
remove anxiety for further operation at the chance of shut down on 
pring 1975 due to the tube leakage in A steam generator. 


Turbogenerator units of the Fessenheim nuclear power 
plant. orate Tech Mod.; 68: No. 7, 47-48(Jul 1976). (In French). 

The design and characteristics of the 1000MWe turbogenera- 
tor units selected by ‘Electricite de France’ for the nuclear power 
plants planned in the French nuclear programme are presented. Two 
units are presently operating in the Fessenheim power plant. 


37397 Experience gained in of Go 
on Kueffer, K. Oesterr. Z. Elektrizitaetswirtsch.; 29: 
7, 295-300(Jul 1976). (In German). 
station was placed in commercial operation, marked the beginning of 
ity production from nuclear energy in Switzerland. Beznau 2 
followed on the 15th March 1972. Together with the Muehleberg 
nuclear power station, nuclear energy accounts for approximately 20 
percent of the total electricity production in Switzerland. Until the 
end of 1975, Switzerland's three nuclear power stations had a mean 
energy utilisation factor of 71.3 percent which, as compared with a 


37399 Tendency of nuclear pumps for PWR 

Shibata, T. (Mitsubishi Heavy Industries Ltd., Takacgo Gapany 
Takasago Works). Nippon Genshiryoku Gakkaishi: 12, 623- 

628(Dec 1976). (In Japanese). 


circulating coolant quantity per loop or the number of 
standard coolant pumps are employed in the plants from 500 


3842 ERDA ENERGY RESEARCH ABSTRACTS Po 
Problems that arose during operation are discussed in detail. By way © 
of summary it is stated that the operation of the Beznau nuclear 
power station has so far proved a success. The production of © 
electrical energy has always remained within the limits imposed by ~ 
the law and by the safety aspects. : 
37398 Comparison of various water regimes for secondary cool- — 
ant circuits of WWER-2 reactors. Oertel, K.; Goy, I; Glaeser, E; 
Leger, S.; Hahn, K. (VEB Kernkraftwerk Bruno Leuschner, Greifs- 
wald (German Democratic Republic). Betriebsteil Kernkraftwerk ss 
Rheinsberg); Ludwig, R. (VEB Kernkraftwerk Stendal (German 
Democratic Republic)). Energietechnik; 26: No. 8, 346-349(Aug 
1976). (In German). 
Four variants of feedwater control (without addition of 
chemicals, alkalifying with hydrazine and ammonia, alkalifying with 
piperidine, addition of film-forming amines) in the secondary coolant 
circuit of WWER-2 reactors have been tested with the aim to 
decrease the level of corrosion products within the feedwater. Since 
the cooling system considered is not fitted with an app is for 
Sf, 
At present, large PWR power stations of more than 1,000 ~ 
MW are successively constructed, and the pumps used there have a 
become large. The progress and tendency of the technical develop- ~ 
ment of main pumps in pri s' are described. The increase 
% 
canned type to shaft seal type, and the advantages of the shaft seal 
type are cheap production cost, high efficiency, and the easy utiliza 
tion of inertia force. The bearings and shaft seals are thermally ~ 
insulated from primary coolant. As for auxiliary pumps, reciprocat- 
ing filling-up pumps and centrifugal high pressure injection pumps 
are used 500 MW plants, but only are used for 
both purposes in 800 MW plants, and in 1,100 plants, the pumps 
of both types for separate purposes and centrifugal pumps for 
combined purposes are installed. Horizontal or vertical pumps of 
same type are used as containment vessel-spraying pumps and excess 7 
heat-eliminating pumps. The type of boric acid pumps changed from : 
canned type to mechanical seal type. & : 
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REFER ALSO TO CITATION(S) 37365, 37366, 37394, 37495, 
37504, 37505, 37673, 37674, 37675, 37678 


37400 (IAEA-CN—36/341) Safety problems of nuclear power 

with channel-type graphite boiling water reactors. Emel’ yanov, 

Ya.; Vasilevskii, V.P.; Volkov, V.P.; Gavrilov, P.A.; Kramerov, 
A.Ya.; Kuznetsov, S.P.; E.P.; Rybakov, N.Z. 
al Atomic Energy jenna (Austria) 1977. 1 


are discussed. In particular, they are: af gute recog 


okar, M. (Nuclear Regulatory Commission, W: 

—0111). Q 06/MF 

HITGR fuel particle costing failure models, used 
coating failure 
fission product source terms, were evaluated i 
in deve the models. Of 
(1) TRISO UC2 and (2) BISO 
has been better 


Ltd., 
2,280,175/A/. 6 May 1975. 10p. (in French). 
Available from Institut National de la 

ity claim: 10 May 1974, UK. 


primary 
tight with respect to each other and with 
and forming with the latter a secondary means of containment of the 


containing the heat source, an outer shell enclosing the primary 
this vessel against outside projectiles. Multiple auxiliary equipment 


i 


<= 


Leary, D.F. (to General Atomic Co). French Patent LINC AIOAL 
29 Sep 1975. 13p. (In French). 
Available from Institut National de la 


i gy Research Inst., 
okai, Ibaraki. Tokai Research Establishment). J. Nucl. Sci. Technol. 
(Tobe 13: No. 3, 111-118(Mar 1976). _ 


u, ) *Sr, “°Ba-La, pir (c 
131] and Cesium-137 shows features of both groups (b) (c). 
The deposition coefficients were obtained for the nuclides o 

(a), which gave exponentially The of fect of 
the flow rate (Reynolds —_— on d i 


design of HTGR. Ono, M. (Electric Power 


ae. concept with different thorium/uranium loading and 

pn a oye concentration is explained. As for the reactivity 

functions of control rods and burnable poison are 

together with the shutdown main The effect of Pa-233 

asa the operational margin is also discussed. The reactor 

discussed in connection with the use of 

ite, Xe oscillation, and Xe override. The incore-measurement 

of flux distribution with rhodium detectors and the measurements of 

pd temperature and flow rate are also shortly explained. As for 

the thermohydrodynamic characteristics, coolant flow distribution, 

are and the importance of experiments is em 

characteristics of 2000 MWt 


Some problems on development of HTGR. Suzuki, H. 
(Tokyo Inst. of Tech. (apan)). Genshiryoku Kogyo; 22: No. 3, 9- 
13(Mar 1976). (in Japanese). 

High temperature gas reactors are the ical extension 
of ioxi neutron reac- 
tors. whole core is constructed with highly heat-resistant ceram- 
ics, and chemically inert helium is used as the coolant, therefore 

temperature. 

icle fuel enabled to realize the sufficiently , 
temperature reactor of 20 MWt of OECD, 
the AVR reactor of 15 MWe in FRG, and the Peach Bottom reactor 
of 45 MWe in USA were put in operation from 1964 to 1967, and 


. 15 Pe NUCLEAR POWER PLANTS 
4 
_ comprises a part of 
1, an annular part 
inapeees in the lower wall and extending outwards as from this 
; wall and an part integrated in the annular part and extending 
the prim ressure vessel are formed with verti- 
closed communicating respectively 
ints and with inside the pressure 
vided in the upper part for vertical- 
’ through these penetrations and for 
mular part and over the primary 
of nuclear fuel elements 
rom International conference on nuclear power its 
cycles; Salzburg, Austria (2 May 1977). 
Construction of nuclear power plants in a highly populated 
region 
~ ryan An improved molting mixture to be added to nuclear fuel 
fission a particles for the preparation of nuclear fuel elements is presented. It 
with failure OF Various equipment, ciiergency Core Wit consists of carbon and pitch ary and contains an additive 
breached pipes of a circuit; and prevention of radioactive coolant reducing the final coke yield of the fuel mass formed. This additive is 
release ouiside the nuclear power plant in amount exceeding the chossa om: polystyrene and copolymers of styrene and butadiene 
values adopted. Channel-type water boiling reactors incorporate of molecular weight between 500 and 1000000; aromatic compounds 
? specific features requiring a new approach to safety. These include of molecular weight between 75 and 300; saturated hydrocarbon 
primarily a rather large steam volume in the coolant circuit, large polymers of molecular weight between 500 and 1000000. The addi- 
amount of accumulated heat, and large void reactivity coefficient. tive may be camphor, naphthalene, anthracene, phenanthrene, di- 
The possibility of reliable control over the state of each channel methyl! terephthalate or their mixtures and is present at a concentra- 
allows failed fuel elements to be replaced when operating on-load, an tion of 5 to 50% by weight. The carbon particles used consist of 
increase in the number of apa loops, a reduction in the ponders graphite. These fuel elements are intended for gas-cooled 
diameter of main pipelines, and simplifies significantly the problem igh-temperature reactors. 
of channel emergency cooling and localization of a radioactive 
coolant release from a breached circuit. 37405 Effect of flow rate on fission-product deposition from high- 
f temperature gas streams. Kitahara, T.; Yokoo, H.; Kaieda, K.; Toyo- 
j 37401 (PB—259976) Evaluation of high temperature gas cooled 
reactor fuel failure models and data. Topical report. 
gton, D.C. 
1976. 123p. 
5 p lor gas 
flow with Reynolds number ranging from 1,300 to 13,000 at a gas 
to calculate temperature of about 500°C. The distributions of the fission products : 
of the data deposited along stainless steel tubes which had been exposed to the 
:, of reference flow were obtained from ‘y-ray spectra measured with a Ge(Li) 
3 SO particle detector. The nuclides of the deposited fission products can_be 
iation test 
Ki data for both types of particles, for steady state as well as transient 
ba conditions, are, in general, too sparse to permit significant statistical 
cr analyses. Modifications to the models, in the form of added conser- 
=~ ind vatisms to compensate for (1) uncertainties in the data and (2) lack of 
complete understanding of the interrelationships of a 
tion, structure and aalbuentat in reactor, are proposed. modi- 
Us fied models are proffered as interim guides which can be used for deposition rate of metallic fission products is largely determined by 
of ——— and component design until new data become avail- the mass transfer in the boundary layer of the stream rather than by 
able. (GRA) the adsorption on the surface. 
olant 37402 Nuclear reactor installation with outer shell enclosing a 37406 
m to primary pressure vessel. (to Nuclear Power Co. (Whetstone) Ltd. opmen' 
Sinc (UK:/ ;UK:). French 
s for Patent 
ina te Industrielle, HTGR are briefly reviewed together with the thermo-nuclear char- 
h Paris acteristics. As for the power distribution, the employment of the 
tion described 
B includes a fluid cooled nuclear heat source, a primary pressure vessel 
pan). protection for it against outside projectiles. A floor is provided 
623- internally dividing the outside shell into two upper and lower 
1.000 Ff sections and an inside wall dividing the lower section into one part 
have 
elop- 
pase part of the section r contains 
ie protected equipment comprising a new fuel store and a spent fuel 
In the upper section handling is fitted for wamperting 
Aq reactor components, including the nuclear fuel, between the inside of 
the primary pressure vessel and the protected equipment —? HTGR are summarized in a table. 
F noomally closed access holes in the primary pressure vessel and 
a 37403 Nuclear reactor installation with outer shell enclosing a 
i primary pressure vessel. (to Nuclear Power Co). French Patent 
A 2,280,176/A/. 7 May 1975. 14p. (In French). 
P| Available from Institut National de la Propriete Industri 
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demonstrated excellent results beyond po 
reactors, the Fort St. Vrain reactor of 342 MWe in Uae od the 


THTR reactor of 300 MWe in FRG, are under construction now. If 
the FSV reactor will be operated successfully, the possibility of 
HTGRs as the next power generation reactor will arise. However, 
the technology of HTGRs is not yet complete, and the problems are 
the insufficient accumulation of the data, the introduction of thorium 
cycle, the use of highly enriched uranium, the apprehension about 
aseismatic construction, and so on. The recent situation of the 
HTGRs in FRG, USA, France and Japan is reported. The safety of 
HTGRs is excellent, the effects on environment are small, and 
HTGRs are valuable in view of future nuclear fuel policy. The 
reactor type suitable to Japan must be developed. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 37365, 37366, 37600, 37622, 
37676, 37679, 38078 


37408 (75-CNA—200, pp 3-12) AECL present and future. 
Foster, J.S. (Atomic Energy of Canada Ltd., Ottawa, Ontario). [nd]. 

From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 

In Volume 2: developments in Canada and abroad. 

The history and gaa activities of the Crown corporation 
AECL are described. AECL owns limited interests in nuclear power 

lants and a Manitoba transmission system. AECL is the world’s 

lovemsieet producer of heavy water, and exports CANDU t 
reactors and radiation processing equipment. AECL backs up 
Canadian nuclear power program wherever there is no conflict with 
private enterprise. 


37409 (EPRI-NP—365) Study of the developmental status and 
operational features of heavy water reactors. Final nig McNelly, 

J.; Williamson, H.E. (General Electric Co., Jose, Calif. 
(USA)). Feb 1977. oe. Dep. NTIS $7.50. 

The Canadian Heavy Water Reactor System, CANDU, and 
future plans for it as reported in a number of recent Canadian papers, 
are briefly reviewed. This has been done a several leading 
observers of the nuclear industry suggest CANDU may represent a 
promising longer term route to nuclear fuel self sufficiency. It now 
appears that the concept is well established with a demonstrated 
performance comparable to the best LWR installations, but it pres- 
ently has fuel utilization efficiency which is of the same order as that 
of the current LWRs. It should also be noted that CANDU is 
designed to a different set of safety and regulatory criteria; a point 
having potential for at least a second order economic significance to 
many non-Canadian markets. The feature of particular interest, how- 
ever, is that the system is indicated by the Canadian Government 
Corporation-Atomic Energy of Canada Ltd.- to be capable of up- 
grading to a thermal near breeder. As such, this is a point of 
substantial import, given that system hardware is already proven, of 
demonstrated safety, reliability and economy, and one for which 
some supply industry capability is now in place. Remaining areas of 
uncertainty in the planned CANDU program are those related to the 
near breeder fuel cycle with its implied fuel processing and recycling 
requirements, the economics of future heavy water supply, and the 
actual demonstration of the physics of a unity converter/near breed- 
er. It is noted that recently a variant of this LWBR using hea’ 
water coolant, has been proposed by U.S. workers. Thus LWB 
related efforts may be a more appropriate direction for U.S. investi- 
oa than a direct focus on CANDU itself. It is recommended that 

her investigation of such improved conversion developments for 
existing LWRs be conducted; they could represent a potential addi- 
tion to the present U.S. program for a 100 percent LMFBR future. 


37410 a 185) Safeguarding on-power fuelled reac- 
tors - instrumenta and techniques. 2.) A.; Konnov, Y.; 
Smith, R.M.; Heed D.A.; Hodgki J. (Interna ternational Atomic 
Energy Agency, Vienna (Austria)). 1977. 7p. (CONF-770505—313). 
U 02/MF AOl. 

From International conference on nuclear power and its fuel 
cycles; — Austria (2 May 1977). 

T.1./10 2 figs. 

aetna and techniques applicable to safeguarding 
reactors that are fuelled on-power, particularly the CANDU type, 
have been developed. A demonstration is being carried out at the 
Douglas Point Nuclear Generating Station in Canada. Irradiated 
nuclear materials in certain areas - the reactor and spent fuel storage 
bays - are monitored using photographic and television cameras, and 
seals. Item accounting is applied by counting spent-fuel bundles 
during transfer from the reactor to the storage bay and by placing 
these spent-fuel bundles in a sealed enclosure. Provision is sage 4 for 
inspection and verification of the bundles before sealing. The 
reactor’s power history is recorded by a track-etch power monitor. 
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is provided so that the failure of any single piece of 
equipment does not invalidate the entire safeguards system. Several 
safeguards instruments and devices have beeen ve rar and evalu- 
ated. These include a super-8 mm surveillance camera system, a 
television surveillance system, a spent-fuel bundle counter, a device 
to detect dummy fuel bundles, a cover for enclosing a stack of spent- 
fuel bundles, and a seal suitable for underwater installation and 
ultrasonic interrogation. The information provided by these different 
instruments should increase the effectiveness of Agency — 
and, when used in combination with other measures, will facilitate 
inspection at reactor sites. 


37411 (IAEA-CN—36/199) Experience gained at various stages 
of the Atucha nuclear ged plant project. Cosentino, J.O. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). 1977. vp. (In 
Spanish). (CONF-770505—329). U 02/MF A01. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

7.0.-.P.1./02 This entry prepared from abstract. 

The paper describes the experience gained in tina at the 
successive stages of planning, feasibility study, decision-making, 
awarding of contracts, construction and operation of the first nuclear 
power plant in Latin America. In particular, the operating experi- 
ence accumulated so far is summarized together with the require- 
ments for preparing operating tables for the plant. The role of the 
Atucha plant is also described in connection with the second plant 
under construction and the third in the planning stage. 


37412 Pressure tube sealing. Hotta, O. (to Fuji Electric Co. 
Ltd). Japanese Patent 1975-15,958/B/. 8 Oct 1968. Sp. (In Japanese). 
A sealing mechanism comprises an elastic packing around a 
seal cylinder, an outer cylinder slidably fitted into the lower end of 
the seal cylinder through a spring, a cam cylinder and a claw 
mounting ring each slidably in the outer cylinder, and a 
radially rotatable claw mounted to the ring. A glove mechanism has 
a piston cylinder with a piston rod for locking the sealing mecha- 
nism. For mounting the sealing mechanism on a pressure tube, the 
piston rod is inserted into the cam cylinder and the cylinder is 
actuated to push the cam cylinder while the sealing mechanism is 
locked with The glove mechanism. At this place the sealing mecha- 
nism is unlocked from the glove, the cam cylinder due to 
its weight to engage the claw with the tube, and the weight of the 
sealing mechanism is — through the claw to the tube and to 
thereby support it, while the eg is elastically deformed by the 
weight of the sealing mechanism. So long as the sealing mechanism 
is perfectly installed on the tube, the glove mechanism can not be 
demounted, and since the initial packing force is automatically 
packing 


37413 Water cooled nuclear reactor. (to Nuclear Power Co). 
French Patent 2,280,179/A/. 28 Apr 1975. S. (In French). 
Available from Institut National de la 
Paris (France); priority claim: 29 Apr 1974, UK. 
A description is given of a cooling water intake collector for 
a nuclear reactor. It includes multiple sub-collectors ex pe in 
a generally parallel manner to each other, each one havin; we te 
and a second one separated along their length, and multiple water 
outlets for connecting each one to a corresponding pressure tube of 
the reactor. A first end tube and a second one connect the sub- 
collector tubes together to their first and second ends respectively. It 
also includes multiple collector tubes extending transversely by 
crossing over the sub-collector tubes and separated from each other 
in the direction of these tubes. Each collector tubes has a water 


intake for connecting to a water pump and multiple connecting tubes 


separated over its length and connecting each one to the correspond- 
ing sub-collector. 


37414 Canada’s nuclear power experience. Aikin, A.M. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
aie h Establishment). At Jpn.; 19: No. 6-2, suppl., 41-53(Jun 

From 1975 annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (11 Mar 1975). 

Some operational experience with the CANDU reactors, on 
which the Canadian nuclear power program is based is explained. 
Further, their capacity factors, fuel, steam generators, fuelling ma- 
chines, pressure tube cracks, heavy water loss, costs, heavy water 
production, reactor safety and licensing are discussed. Four main 
characteristics distinguish CANDU reactors from typical light water 
reactors (LWR). The CANDU burn natural uranium. Neutrons are 

an hundreds of zirconium alloy pressure tubes, eliminatin 
need for the large pressure vessels used to house LWRs. Used feet is is 
replaced without a or reducing power, as nearly con- 
tinuous process. CANDU nuclear plants with a total capacity of 
nearly 3,000 MWe are operating in Canada, India and Pakistan. 
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Further 14,000 MWe are under construction or committed in Argen- 
Canada. The unit size of those under construction ranges in the 
it from 500 to 750 MWe, and single unit station of 600 MWe 

four unit stations of 75 MWe unit are included. 


37415 ATR, FBR development in Japan. Kawachi, T. (Power 
Reactor and Nuclear Fuel Development  oawty Toke (Japan)). At. 
Jpn.; 19: No. 6-2, suppl., 20-28(Jun 1975 
From 1975 annual conference of the Japan Atomic Industrial 
eee Tokyo, Japan (11 Mar 1975). 
Japanese development program of advanced thermal reactors 
Fugen (a e proton type heavy-water-moderated, 
light water-cooled reactor e to be critical by the end of 1976) 
is with associated experimental facilities of 
ering Center. These include a deuterium critical assem- 
a 14 heat transfer test loop, a component test loop, and a 
Bes safety experimental facility. The activities in foreign coun- 
(UK, Canada, and Italy) are also briefly reviewed. As for the 
FBR Rae the 100 MWt sae reactor Joyo (critical- 
ity is aimed to be reached in mid 1976) is ex: Sage ae ae 
It will be operated initially at 50 MWt and then at 75 MWt. It will 
finally be used as a fuel and material irradiation facility. The associat- 
ed research and devel tt works which have been carried out are 
eview is also made on a 300 MWe protot 
reactor Monju, whose construction will start by the summer of | 


tta, O. (Power Reactor and Nuclear Fuel 


lopment Corp., tor (Japan)); Yukishima, I. Doryokuro Giho; 
No. 16, 28-41(Nov 1975). (In Japanese). 

sustaining type without rate of operation o' reactor, 
during its operation. fuel exchange equipment inserts or takes 
out fuel assemblies through the bottom of reactor pressure tubes, and 
moves spent fuel to a fuel exchange pool in a containment vessel and 
change pool is discharged to a storage pool through a transfer 
chute penetrating obliquely the containment vessel. The operation of 
the machinery in the containment vessel is carried out by the remote 
control from the central control room. The fuel exchange equipment 
must carry out with certainty the handling of fuel assemblies and 
sealing plugs. Also it must be connected easily to the pressure tubes, 
and must not damage them if an earthquake occurs during the 
connection, while the water tightness of the primary cooling system 
must be maintained. In order to cope with these problems, 

grab to handle the sealing plug, snout to connect the 


exchange during the reactor oper: 
equipment, made for trial, 


SG programme together with memoranda submitted 
General Purposes sub-committee. Ist report. London; HMSO 


part of the report sets head 
in favour of cancelling the SCHWR. Cost, 


gies are then discussed: (a) no nuclear power; (b) a nuclear 
gramme based on the FBR; (c) AGR; and (4) PWR. The 
safety review, and the costs and size of alternative reactors, are 
power industry in the United Kingdom. The concludes with 
recommendati i 


Us and th the decision-making within 
government relating to civil nuclear energy policy. 


Civil and architectural engineering works of the new proto- 
A. (Power Reactor and Nuclear Fuel 


Yamagata, Taka 
The he relative y fe 


viewed, and 


engineering work 
years. Test grout led to the practicability 


during ded to be solved for cooling water intake. The 
current St inflow was avoided with a large oil fence and chemi- 
cal solution. The reinforcing steel for concrete was prefabricated. 
Dry pack method was employed in the works under the containment 
vessel. T The ventilation system covers whole buildings except the air 
recirculating system for the containment vessel. For the p' of 
removing radioactively contaminated dusts, cooling was ‘ormed, 
as a rule, by once-through ventilation system with 100% outdoor air. 
The air flows in the direction from clean zone to high contamination 
cy of a filter system is 90% 
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REFER ALSO TO CITATION(S) 37367, 37415, 37597, 37623, 
37630, 37638, 37648, 37652, 37680, 37686, 38227 


37419 (CEA-CONF—3689) Steels for the primary circuits of the 
sodium cooled breeder reactors. Weisz, M.; Berge, P.; Rabbe, P. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). t. de Technologie). 1976. 28p. (In French). (CONF- 

rom 2. colloquium on special steels nuc energy; 
Paris, France (14 Dec 1976). 

The problems related to the utilization of austenitic stainless 
steels in the sodium cooled breeder reactors are discussed: conse- 
on of the di ig: cone between different castings on the mechani- 

ects of Na on the creep and fatigue behavior 
ode ly, the influence of carbon transfer); consequences of a 
long hold-time at a tars! on toughness, the intergranular 
sensibilization and sane plese of the welded joints. 


pe og (GEAP—14029-9) Steam generator materials engineering 
ninth quarterly report, July—December 1976. (General Electric Co., 
Sunnyvale, Cait (US (USA). Fast Breeder Reactor Dept.). Oct 1976. 
Contract EY-76-C-03-0893-018. vp. AT. 
The primary objective of the work reported is to characterize 
—- mainly 2'/, Cr-1 Mo and stainless steels, to assure that 
materials compatibility is achieved with expected 
UMFDR steam generator environments. Data are presented on de- 
— in sodium, steam corrosion, and fracture properties. 


37421 (GEAP—14075) Prediction of fuel-cladding chemical in- 
teraction in irradiated mixed-oxide fuel rods. Adamson, M.G.; Aitken, 
E.A.; Evans, S.K.; McCarthy, W.H. (General Electric Co., Sunny- 
vale, Calif. (7 JSA). Fast Breeder Reactor Dept.). Dec 1976. Contract 
EY-76-C-03-0893-003. 52p. AT. 


to identify the and factors influencing, 
localized deep intergranular penetrations of the —-., From this 
essentially mechanistic approach, physically ul statistical 
coaiiesiens for cladding was' are derived from existing irradiat- 
ed fuel rod data. The results these two approaches are then 
combined and incorporated into a preliminary version of a quantita- 
ae ee Oe, a given set of conditions at the cladding inner 
iptions of the combined rate model and the manner in 

which it is applied are presented, and these are followed by an 
analysis of the sensitivity of the predictions to the source data used. 
The directions of future work in this modeling effort are indicated. 


37422 Advances in fuel element 
development for fast reactor W.; Kleykamp, H.; 
Muehling, G.; Reiser, H.; Steiner, H.; Thuemmler, F; Wedermeyer, 
H.; Weimar, P. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1977. 8p. (CONF-770505—36). V 02. iF AOl 

From nternational conference on nuclear power and its fuel 
cycles; Salzburg, Austria -+¥ May 1977). 

The features of the carbide fuel development are 
reviewed and evaluated. Single pin and bundle felietion are 
carried out under thermal, epithermal and fast flux conditions, the 
latter in the DFR and KNK-II reactors. Several fuel concepts in the 
region of representative SNR clad temperatures are compared by 
of 75% TD, operating at 800 W/cm wer and burnup to 70 
MWa/kg. The prepatation of mixed carbide fucls is carried out by 
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around the reactor building base and 6 meter long wells inside the 
base were staggeredly arranged at 3 meter intervals. They were 
a drilled with a 46 mm boring machine. The drifter drilling method 
could not be employed because of hard rock joint. The place and 
method of dis; dredged soil, the securing of time and place for 
Gcsign OW a a! lage. iS aisO mad On 
associated research and development at Oarai Engineering Center 
and other facilities. 
37416 
a exchange equipment and the pressure tubes, and other main pa 
st were developed, made, and tested, " 
As the conditions simulating the fuel 
ation, the machine same as the ac 
t operated, and the function of fuel exchange and the maintainability The problem of fission product-induced cladding attack (fuel- 
Be were demonstrated. cladding chemical interaction) in LMFBR fuel rods is reviewed 
| 37417 from applicable in-reactor and ex-reactor data to understand the 
(1976). 40p.p. 
The 
an 
lected by 
power pro; 
Be disagreement. The arguments of employee representatives, including 
S| sociological considerations, are also reported. Other ible strate- 
Ss ts implications of different reactor t including licensing 
id using 
aa the UK 
4 
= is re- 
% . Civil 
most ended after 5 
= ting about 40 kg of 
; en meter long wells 
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carbothermic reduction of the oxides in different methods 
by equivalent carbon content, grain size and phase distribution 
analysis. The fuel for subassembly performance tests is produced in a 
pilot plant of 0,5 t/year capacity. Compatibility studies reveal that 
cladding carburization is the only chemical interaction with carbide 
fuels. effect leads to a reduction in ductility of the stainless 
steel. Fission products apparently play no role in the compatibility 
behaviour. Comprehensive studies to reliable information on the 

and thermodynamic state of the fuel under irradiation. The 
swelling of carbide fuels and the fission gas release are examined and 
analysed. Cladding plastic strain by fuel swelling occurs during 
steady-state operation because the irradiation creep is rather slow 
com to oxide fuels. The cladding strain observed depends on 

1 porosity and the erm strength. The development of 

addition to the steady-state tests 


development target of the present pro to fabricate several 
subassemblies ft age ofthe present Progra 1981. 


Status Prospects of the French 
po B.; G. (International Atomic 
(Austria) 1977. 12p. (In French). ergy 
From International conference on nuclear power and its fuel 

; Salzburg, — (2 May 1977). 


The fundamental justi 
based on their original breeding ability, and the development of this 
reactor line is a stake with national im because there is no 
reasonable and adequate alternative w ich could at the same time 
cover the future increasin eee Ky for energy and sa our energy 
independence. The 250 e Phenix power plant has satisfac- 
torily carrying out its demonstration task for two years now. This 
proof of the system validity was necesssary, it underlined its reliabil- 
ity and was a confirmation of the value of the process for the 
constructors and for the domestic utility, EDF, who confidently 
decided the industrial and commercial commitment of the new 
reactor line. In France, this attitude is substantialized in the follow- 
z= actions; 1. Towards the construction by NERSA of the Super- 

a 1200 MWe prototype of commercial power 
sept h will provide building and operating experience for large 

neutrons power plants; 2. firm intention of EDF to go 

forward and to have in the 1990's breeders in operation representing 
about 8000 MWe; 3. The creation of a ct sama organization. 
The creation in France of the NOVATO Company corresponds 
to this objective. NOVATOME is now ible for the industrial 
a ment of fast breeder reactors with the industrial basis of 

ve LOIRE and with all the know-how owned by CEA; 
4. The Com des Matieres Nucleaires, 
COGEMA, a CEA su is reviewing the actions they shall 
cycle on the whole. On the other hand, the of interna- 
tional agreements allows to add the efforts for R and D programmes 
of the various countries concerned. They improve the value and the 
technical, industrial and commercial basis 
tor, thus allowing to enlarge the prospects of development and 
commercialization. 


(IAEA-CN—36/233) PHENIX coo metal fast breeder 
plant. Radioactive effluents release and 
F.; J. Atomic Energy A, 


irradiation due to work on active com: 
or maintenance. For economic as well 


the exposure 
levels are widely t upon the type of reactor. 4 eed 
the PHENIX LM R allowed the liquid effluents to be very small, 
low gaseous effluents, and low irradiation levels, due ly to 
two years of normal industrial operation with high load factor, the 
results confirm predictions. The recorded figures. 


W.G. (Calif U: Angeles (USA). Dept. of 
Kinetics). 9), Dec 1976. 76118) Dep. NTIS 


presents a computer code designed to estimate 
The paper during transient fuel conditions, allowing for 
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bubble states, with 


of single gas atoms in solution in the lattice. The original 
discussed to provide a model of the physical processes and to 
general numerical approach to the estimation of the 
behavior. The i tion of various new features into 
work, such as the option of the Van der Waals gas 

for 


(PB—257471) Mass transfer of steels for FBR in sodium 

loop. technical bulletin. Susukida, H.; Yonezawa, T.; 
Ueda, M.; Imazu, T.; Kiyokawa, T. (Mitsubishi Heavy Industries 
Ltd., Tokyo (Japan)). Jun 1976. 16p. (MTB—106). NTIS $3.50. 
In order to grasp quantitatively the corrosion and mass trans- 


Nuclear reactor measurement system. 
French Patent 2,281,634/A/. 5 Aug 1974. Pat (In French). 
le from Institut National de la Propriete 


bly, elec i i i 
which detects variations in the iquid metal flow-rate by deformation 
of the lines of flux. The instrument may also include a 


res geg 


nonequilibrium [EE emphasis on equation of state 
7 sensitivity. The computer code is a modification of the original code 
by R. G. Esteves, A. R. Wazzan, and D. Okrent, which in its present 
form includes the following: resolution, coalescence, leakage to the 
grain boundary, bubble volume adjustment from a nonequilibrium 
state by vacancy diffusion, a choice of equation of state between the 
Van der Waals and the perfect gas equation, the incorporation of 
hydrostatic pressure values, if known, and conservation of gas 
atoms. Also, there is a version of the code that allows the existence 
equation oO DOU! CQUINOTIUIT NONCQUIIO tits 
cycling and safety tests are under performance. Up to 19 . descriptions. Selected computer results of a transient simula- 
tion are also presented and general conclusions are drawn upon these 
5 results. i 
testing was designed and fabricated and the steels were given 3010 
hours exposing test in the sodium loop. The outline of the sodium i 
loop and the results of the test are given. (1) Carburization and a 
slight increase in weight were observed in the specimens of Type 
304 stainless steel exposed in the sodium loop for 3010 hours, while 
decarburization was observed in the specimens of 2 1/4 Cr-1 Mo 
steel. It is considered that these phenomena were caused by the 
downstream factor of the sodium loop. (2) A remarkable decrease of 
Charpy absorbed energy was observed in the specimens of Type 304 
stainless steel exposed in the sodium loop. It is considered that this 
resulted from the weakening of the grain boundary due to heat 
history and mass transfer. (3) The specimens exposed in the sodium 
loop must be washed by ultrasonic waves in a water bath after 
washing in alcohol. 
Industrielle, 
Paris (France). 

An instrument to detect the temperature and flow-rate of the 
liquid metal current of a coolant fluid sample from adjacent sub- 
assemblies of a liquid metal-cooled nuclear reactor is described. It 
includes three thermocouple hot junctions mounted in series, each 
intended for toa from a sub-assem- 

to detect the mean temperature of the sample-current of coolant 
fluid from several sources, the result being that the temperature of 

the coolant fluid current in a sub-assembly may be inferred from the 
three temperature readings associated with this sub-assembly. 

37428 Heat protection system for fast neutron nuclear reactor ~ 
vessel connector ring. (to CEA). French Patent 2,283,518/A/. 30 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A description is given of a thermal protection system for the 

From International conference on nuclear power and its fuel connector ring of a fast neutron nuclear reactor vessel. The vessel 
cycles; Salzburg, Austria (2 May 1977). connector delimits - with a lateral ring around the upper shield / 
The increasing number of nuclear power plants necessitates closing the vessel at its upper end and to which the vessel is 
reduction to as low as possible the release of callanctive effluents. suspended - an annular space in communication with a neutral gas 
On the other hand, during operation, the operation teams undergo atmosphere contained in the vessel under a plate extending below 
nents, particularly for repair the shield. This device comprises a lagging. structure fitted closely 
as general social reasons, it is against the wall of the vessel on the one and against the ring on 
ble these levels of irradiation. the other and housed in the annular space between the vessel | 
connector and the shield ring. This lagging structure is composed of é 
two coupled assemblies, one being fixed to the vessel connector and © 
the other to the ring. a 
37429 Ideatification device for nuclear reactor assembly pins. 
Boyer, P.; Loriot, P. (to CEA). French Patent 2,286,473/A/. 26 Sep © 
1974. 12p. (In French). 
Available from Institut National de la Propriete Industrielle, © 
37425 (NUREG—0186) Nonequilibrium behavior of fission gas Paris (France). 4 
bubbles with on the effects of the of state. Steele, The device described is for identifying nuclear reactor fissile © 
and assembly pins. Each pin in each assembly comprises a device that 
$5.50. differs with the amount of fissile material in the pin. It includes a 
protruding part capable of matching a housing with the same profile 
: respectively provided under the pin and on its supporting rail or 
fission conversely. 
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37430 Core of a fast neutron nuclear reactor. Giacometti, C.; 
lougniot, J.C.; Ravier, J. (to CEA). French Patent 2,286,472/A/, 


Paris (France). 
The fast neutron nuclear reactor described includes an inter- 
material ae the outside 
i with housings exclusively filled with fertile material 


scribed externally by a contour having an indenter 


in the deformation behavior category, which includes studies 
materials behavior; © describe this behavior, and. 


T100°F (593°C) 


37432 Application of fracture mechanics to the prediction of 
rupture behaviour of thin al structures. Henry, B. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Research 
Centre). v3 112 of In mechanics in reactor 

The Netherlands; 


willbe 


37. Connection shutter. Koninklijke or 
‘De Schelde’ NV). Netherlands Patext 7,505,659/ 47, 14 May 1975. 


This patent discloses a pipe joint connector with a closure for 
use in fluid sodium systems and in. systems where demands for 
quality relating to the closure must be met, such as sodium-cooled 


_to abolish lateral fluid 
so that the whole 


designed expecially Tor 


37435 ’ (BURFNR—1322) ELEKTRA: computer program for the 
temperature distribution in a heated UO, pin with 
Piel, 


Karlsruhe (Germany, F.R.). Inst. fuer 

= Dec 1975. Translation of KFK—2197. 41p. P 03 
Work performed under United States—Euratom Fast Reactor 
At the itute of Materials and Solid State Research 


and power density in the UO fuel pin taking 
temperature dependence of the electric resistance. 

The report describes the computation model for the fuel pin and the 
of the Besides, a new relation is indicated 


inskii Elkin, A. Magn. Gidrodin.; No. 2, 71. 
78(1976). (in Russian) 
An examination is made of the requirements that must be met 
the first and second loops of fast reactors. 
plot design of two pumps with deliveries of 16,3 
hnical and economic com is made of 
electromagnetic pumps with such deliv- 
eries. Problems are mentioned that must be solved before full-scale 
pumps can be made. 


| UO.—PuO, fuel pin irradiation DFR- 


chungszen ( y, i 
op hung). May 1976. Translation of KFK—2218. 67p. 
P 04/MF 

under United States—Euratom Fast Reactor 


Included are sections on irradiation test data, liberation and 
retention of fission irradiation behavior of the can 
cladding damage, electron microprobe analysis. (DG) 

37438 Phenix nuclear years of operation. 
Goddet, J. 29. No. 7, 291-294(Jul 


1976). 
became critical for first time on the 31st Au 


same year. The tests carried out during 

the ex experience gained in the operation of the Phenix power station 
after two years’ service, i.e. at the end of 1975. Following a brief 
description of Phenix and, in particular, of its characteristics as 
with power stations equipped with different t of 
reactors, the functioning of the station is examined from the follow- 
ing points of view: Availability, Efficiency, Economy, Protection 
against radiation. 


pete Results of the investigation of fuel “ye French 
Lysenko, V.A. Arch. Energiewirtsch.; 30: No. 8, 756- 

196) (In German). 


ee This is why the French Atomic Ener, 
1969/10 already had tested a set consisting of 19 fuel elements. 


Proceedings of 


kamp, J.R.; Fryer, R.M. (to Energy Research and Development 
Administration). 30 Nov 1976. 15p. 

Avai from Supply and Services Canada, 
Center, Ottawa. 


Wer 
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are mounted at the outer core periph 
flows. A set of plates is connected to the 
30 . Ip. rench). forms a rigid structure. This set-up 
Available from Institut National de la Propriete Industrielle, LMFBR type reactors but is also suitable 
which relate to fuel-sodium interaction during reactivity accidents. 
37431 Structural analysis technology for high-temperature The development of the power transient must be known when 
design. Greenstreet, W.L. (Holifield National Laboratory, Oak planning the mye For this purpose, the FORTRAN comput- 
Ridge, Tenn., USA). pp v.5 p.L3/2 1-11 of In Structural mechanics er program ELEKTRA was developed which calculates the distri- 
in reactor technology. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
ey ee Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 
From 3. international conference on structural mechanics in 
its an VO! to dev ment Om Gata i mel . and Outp 
a design ape de- described with numerical example. The results are compared with 
scribed. This technology cutbences design methods and criteria ap- the measured values of the experiment. 
; plicable to inelastic behavior of reactor system components under 
a time-varying temperature and load conditions. The major aspects 37436 Development of high-delivery high-temperature induction 
5 addressed by the program are (1) deformation behavior; (2) failure 
associated with creep rupture, brittle fracture, fatigue, creep-fatigue 
interactions, and crack petgeeetens and (3) the establishment of 
design criteria. discusses information dvel- 
o! 
to 
North-Holland (1975). 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
The paper deals with the prediction of rupture in thin tubi 
as those of primary Piping of LMFBR. Burst tests on part- 
cracked tubes in type AISI 304 having an external diameter of 178 
mm and a thickness of 6.5 mm have been undertaken at room 
temperature and 380°C with the following scopes: a) to check the 
validity of available formulae (R.J. Eiber, J. Dufresne) allowing to 
predict the rupture of the ligament; b) to check the validity of 
previous work by the author inspired by Hahn and Rosenfeld work 
allowing to crack, con- wer station 
ber of the 
reactors. 
d 37434 Improvements to nuclear reactors. Ference, E.W.; Hout- 
d man, J.L.; Waloby, R.N. (to-Westinghouse Electric Corp). French 
Patent 2,284,957/A/. 12 Sep 1975. 39p. (In Freach). 
4 _ Available from Institut National de la Propriete Industrielle, 
| Paris (France); priority claim: 13 Sep 1974, US. 
Pe The apparatus presented consists of a core vessel to support 
| the core mechanically, equipment including inlet and outlet cham- 
to the core a heat fluid is carbides or nitrides 
a number of ducts, in general vertical (chimneys), between of to 
core and the outlet chamber 10 channel the heated fluid from the 
_ former to the latter. The characteristic feature of these ducts is that 
each one an inner shell made of an iron-nickel-chromium 
5 alloy, highly refractory and corrosion resistant, an outer shell of 
/ __um alloy), a shell of another iron-nickel-chromium alloy weldable to 
ond californium-252 in teaching and research held by the IAEA. Hone- 
| Coefficient as the corrosion-resistant refractory alloy, w to the 
outer shell and fitting closely around the inner shell so as to take 
lateral stresses applied to the chimney. The fixation s with- 
stand both vertindl and horizontal steceses. Leak-prooling facilities 


mass ysis oO} cover gas for 

with the theoretical in fuel elements of 
known power level and burnup. 


37441 fens reactor component fluence limits using damage 
function methods. Odette, G.R. (Univ. of California, Santa Barbara); 
Simons, R.L.; McElroy, W.N.; Doran, D.G. Nucl. Technol.; 32: No. 
y 125-141(Feb 1977). 

Some limits to appropriate application and the 
of uncertainties in damage fonction analysis (DFA) for breeder 
reactor spectra were investigated by means of computer experi- 
ments. Simulated irradiations in available neutron spectra were eval- 
uated in terms of simple damage models and were used to study (a) 
the existence of ¢ functions, (b) the uniqueness of 
function solutions, (c) data error ses my gree and (d) procedures for 
combining various errors “ a total lower-bound fluence 
limit for a specified propert > pegs e. An important factor in achiev- 
ing a successful DFA was found to be the similarity between the 
experimental spectra used = eee the damage function and the 
spectra in which it was app 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


reactor core hold-down bolts. Final report. Hawthorne, J.R.; Watson, 
HLE. (Naval Research Lab., Washington, D.C. (USA)). Nov 1976. 
21p. (NRL-MR—3402). Q 02/MF AOl. 

The Naval Research Laboratory has performed a failure 
analysis on two MH-1A reactor core ee bolts that broke in 
service. Adherence to fabrication re. 
ties and possible causes of bolt failure were opt sr mt t 
material was verified as 17-4PH precipitation hardening stainless 
steel. Measured bolt dimensions also were in accordance with fabri- 

specifications. Bolt failure occurred in the region of a 


have resulted from combined tensile stresses (bolt == 
Recommendations are 


differential thermal expansion). 
proved bolting. 


37443 Nuclear piston engine and pulsed gaseous core reactor 
power systems. p> mate hh Gainesville, FL; Univ. of Florida (1976). 
5495p. University ‘DD. films Order No. 77-1112. 


gaseous core reactor enclosed by a moderati 
and piston assembly and operate on a thermodynamic 
to the internal combustion o> aged primary working fluid is a 
mixture of uranium hexafluo UF, and helium, He, pow. ey Highly 
enriched UF gas is the reactor fuel. The helium is added to 
the thermodynamic and heat transfer characteristics of the Sibeny 
working fluid and also to provide a neutron flux flattening effect in 
the cylindrical core. Two and four-stroke engines have been studied 
in which a neutron source is the counterpart of the sparkplug in the 
internal combustion engine. The pi motions which have been 
investigated include pure simple simple harmonic with 
dwell periods, and simple harmonic in combination with non-simple 
harmonic motion. The results of the conducted investigations indi- 
cate good performance — for the nuclear piston engine with 
overall efficiencies of as hi en ey for nuclear piston engine 
power generating units 1 50 Mw(e) capacity. 
plants can be conceptually designed by increasing the number of 
pistons, with the mechanical complexity and physical size as the 
probable limiting factors. The primary uses for such power systems 
would be for small mobile and fixed 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 37194, 37642, 37644, 37648 


37444 (DOCKET-50003—628) Indian Point Station, Units 1, 2, 
and 3. Annual report for 1976. (Consolidated Edison Co. of 
New York, Inc., New York (USA)). 1 Mar 1977. 258p. (DOCKET- 
50247—889; DOCKET-50286—5 90). 
Unit 1 remained in a shutdown condition pending a decision 
C. Net electrical power generated F Unit 2 was 2,267,654 
MWH and was on line 2,286.01 is presented con- 


ERA VOL. 2, NO. 15 


cerning operations, reportable events, corrective maintenance, fuel 
performance, radioactivity releases, shutdowns, pri coolant 
chemistry, and occupational radiation exposures. (FS) 
Annual operating report: January—December 1976, agama Atomic 
Electric Co., Westboro, Mass. (USA)). 28 Feb 1977. 41 
Net electrical ts enerated was 1,251,255 | with the 
reactor on line 7887 ted c 


operating report: January—December 1976. (Consumers Power Co., 
Jackson, Mich. (USA)). 28 Feb 1977. 77p. 


Net electrical power generated was 2,847,033 MWH with the 
reactor on line 4,850.4 hrs. Information is presented concerning 
operations, corrective maintenance, eddy current we 


H. B. Robinson Plant, Unit 2. 

Annual operating report for 1976. (Carolina Power and Light Co., 
Raleigh, N.C. (USA)). 1 Mar 1977. 57p. 

The unit achieved a good performance record through the 

only short duration shutdowns or power reduc- 


2 22, i976. Fs)” 


ing Station. Annual operating report: January—December 197 
(Public Service Co. of Colorado, Denver (USA)). 28 Feb 1977. cor 

The plant was shut down for the first six months. Information 
is presented concerning operations, maintenance, ou reductions 


37449 (IAEA-CN—36/16) Technical and economic aspects of 
nuclear power plant Glauberman, H.; Manion, W.J. 
i Atomic Energy Agency, Vienna (Austria). 1977. 
‘CONF-770505—249). U 02/MF AOl. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria ie May 1977). 

3.B.-.P.1./08 1 tab 

Nuclear power may be decommissioned by one of 

or by using combinations such as ae or entombing for 


method 
costs have been 
estimated fora 1100 MWe) light water reactor with one year after 
shutdown forty years of The basic economic 
parameters for each decommissioning method were developed using 
unit cost factors based on known costs of previously decommis- 
sioned reactors. Decommissioning cost estimates from less 
than four million dollars for mothballing to about forty million 
dollars for complete dismantling. Estimated cost of entombment is 
about ten million dollars. Subsequent annual cost of surveillance and 
maintenance for a reactor facility using the mothballing or entomb- 
ment method could be as high as $200,000. i 
development will be needed for the removal of the hi 
reactor vessel segments and internals, technology de mires avail- 
on 


Reactor complete dismantling. Costs associated with decommission- 
construction sinking fund or ann’ 
ing allowance will have little impact on either construction or 
operating costs. 
37450 for guidance in the safety 
assessment of nuclear installations in the United Kingdom. Gausden, 
R.; Fryer, D.R.H. (International Atomic Energy OD hi Vienna 
(Austria) 1977. 13p. (CONF-770505—70). V 02/MF AO 

rom International 


cycles; ‘Salzburg, —— (2 May 1977). 


3848 ERDA ENERGY RESEARCH ABSTRACTS PC 
istry and radiochemistry, occupational radiation exposure, release of 
radioactive materials, reportable occurrences, containment penetra- 
tion tests, and fuel performance. (FS) 

tions. ormation 1S concerning Ons, nC 
shutdowns, and occupational radiation exposures. In November 
there was a scheduled refueling lasting 40 days. After a start-up 
| locking pin hole which reduced the bolt net section by 4/ percent. 
The failure analysis indicates that the probable cause of failure _ 
on 
id also 
g plus 
for im- 
both result in an end-product which require surveillance and mainte- 
? nance for a significant period of time to ensure protection of public 
health and safety. This . discusses costs foreach of the decom- | 

(especially for peaking units for electrical utilities) and also for BONUS and HALLUM reactor entombments and the Elk River | 

nautical propulsion and ship power. : 

_ ultimate approval to operate 

any nuclear installation d in the United Kingdom upon 4 
searching assessment of the design, construction and operation of the 
graces plant. Criteria of the kind discussed have been used by the 
uclear Installations Inspectorate in this assessment process. From 


SR 


- 


BER 


Ss 
tee 


it of safety assessors. The paper deals specifically with 
the total range of subjects which need to be included in such criteria. 


UK experience of require- 
thermal reactor stations. | eng R.R.; Dale, G.C.; 
Tweedy, J.N. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1977, 1lp. (CONF-770505—82). V AOl. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 


Generating Boards’ Magnox reactors commenced 
A.G.R. safety and the tion of S.G.H.W 


criteria are summarized. basic principles originally adopted 
outlined. Some description is given of the continuous effort SS aseashe 


adequate pro! 
analyses refer to faults w 
from 


; din Atomic Energy 

, Vienna (Austria)). 1977. 9p. (In Spanish). (CONF-770505— 
02/MF A01. 

i nuclear power and its fuel 

condition which must be fulfilled in order for a nuclear 


conference on 
cycles; a Austria (2 May 1977). 


i necessary organizations 
which will carry out the programs and ensure that the stations be 
reliable, safe and economical. The two basic tions which 


jective to the site aad the 
amount 


in safety of nuclear installations. 


Vienna (Austria 1977. 1 
From International 


Salzburg, Austria (2 May 1977). 


projects, the limitation of the doses received by professionally ex- 
posed personnel, the 
nuclear installations, etc 


37454 Ways of the of 
radiation safety and environmental protection in handling radioactive 
waste at atomic power stations in the USSR. Gusev, D.L; Belitskii, 
AS.; hh A.D.; Kozlov, V.M. (International Atomic 
Vienna (Austria)). 1977. 15p. (in Russian). (CO 
298). U 02/MF AOI. 
From International conference on nuclear power and its fuel 
Salzburg, Austria (2 May 1977). 
3.B.-.P.1./06 Also available in English. 


stations in the USSR are regulated by the Standards of iati 
Safety, the Main Sanitary Rules for ing Radioactive Materials 
- by the Sanitary Rules for Designing Nuclear Power Stations. 


irrigation, cattle i i 

the hygienic and ecological consequences of the thermal discharges 
into the waters are being carried out at some nuclear power stations. 
Quantitative data on the effect of water temperature on the coeffi- 
cents of accumulation, distribution and elimination of some radionu- 
clides in fish tissues have been established. The current temperature 
standards for the waters are given. High efficiency of the require- 
ments and standards established in the USSR for protection of the 


’ environment in operating nuclear power stations is demonstrated. In 
conclusion 


the lems of safety in disposal of radiation wastes 
from nuclear reprocessing are discussed. 


37455 (IAEA-CN—36/466) Regulatory activities and their re- 


uchomel, J (International 

Vienna (Austria)). 1977. 13p. (CONF- 
AOl 

From International conference on nuclear power and its fuel 


1977). 


nuclear activities with respect to the nuclear safety, waste 
management and accountability and control of nuclear materials. Its 
tion of safety code of practices supplemented by salty : prepara- 
safety code of practices supplemented by ety guides for 
facilities, assessment of nuclear safety and issuing of binding 
ae on —y— safety for licensing of nuclear facilities. Inspec- 
tion of nuclear safety during cnstruction and operation of nuclear 
scribed in This covers the development of regulatory docu- 
mentation such as safety code of practices and safety guides and the 
main safety requirements included in the exi safety code of 
practices for the siting, design and operation of nuclear power plants 

equipped with > water reactors. The licensing 


by the 
Safety and research and 
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time to time they are subject to comments from other bodies in the type, fast breeders, uranium isotope separation plants, and irradiated 
U.K. One aim of the criteria is to set out the broad objectives that fuel processing plants. Emphasis is placed on the most noteworthy 
; should be met regarding the magnitude of radiological consequences = standardization of projects, specific risks of each site, prob. 
of accidents or normal operation. In addition, the criteria give lems of advanced type reactors, etc... The development of the 
guidance on the design philosophy for nuclear safety and the princi- technical regulations is presented with emphasis on the importance 
les of fault evaluation. Criteria must be conceived so that while of an internationally concerned action within the nuclear internation- 
e of nuclear installations from ety point o! 
view. Especially, the author examines the technical and administra- 
tive utilization of data from safety significant incidents in reactors 
and plants, and the results of the control performed by the nuclear 
installa tions inspectorate. The current situation, far from being 
frozen, is finely attuned to the general evolution of nuclear problems. 
The author concludes by reviewing the essential problems which 
have to be solved now and presents the corresponding solutions, for 
example: the fore examination of the safety options of the future 
years to obtain increased ety margins for existing and new reac- 
tors, taking into account the construction and operating experience, 
experimental information, and more sophisticated computer-aided 
: design techniques which have become available. The main safe- 
guards against risks arising from the Generating Boards’ reactors are 
the achievement of high standards of design, construction and oper- Requirements of the State Sanitary Supervision on radiation 
ation, in conjunction with comprehensive fault analyses to ensure safety of the personnel and population and on protection of the 
uipment is provided. The most important environment in handling radioactive wastes from nuclear power 
h can lead to excessive fuel element 
an increase in power or a reduction in 
= cooling capacity. They include the possibility of unintended control 
sure circuit failure, loss of boiler water ilure of electric : F F : 

. de : oo power stations in the USSR is to dispose of them near the place of 
~~ power. The protective outeess and the — for reactor rd their production. In nuclear power station siting and designing 

accident philosophy and the use of reliability and probability storage taking into account the whole period of nuclear power 
methods. The general performance, of safety equipment is reviewed station operation. These storage sites are located within the con- 
s of trolled area.In the USSR much attention is given to the problem of 
wd. tor ee eas ures and other similar events, and some sanitary protection of the cooling ponds at nuclear power stations. In 
lip. § problems which have given rise to special assessments are discussed. determining the requirements to the discharge of effluents into the 
= cooling ponds of nuclear power stations, the possibility of radionu- 
37452 (AEA-CN 36/210) Importance of quality te ial 
‘ Buerg biological chains is taken into account. The possibility of human diet 
enc! contamination through the use of this water for fishing, ulture, 
ie of 
Vv 
g for 
abing 
electric station to be successfully introduced, in countries _ 
should be defined and structured are: (a) The Government organiza- 
tion, whose objective is to insure the health and safety of the public, 
by means of evaluation, revision and control of the projects and their 
it organization, 
—— of the station 
in such a way that the 
gy at a competitive 
price so 0} not create undue or 
unacceptable risks for the public. The importance of the quality 
assurance on the job is analyzed to achieve the indicated objectives, 
link between the binomial National Participation-Quality De- 
mands. The Spanish experience, referring to the lication of According to the existing laws the Czechoslovak Atomic 
| quality in its present nuclear program with about 6500 MWe) in the nergy Commission (CSAEC) is authorized to regulate the Czecho- 
construction stage and another 15.000 MW(e) in various study and 
contracting stages, is also analyzed. 
37453 ( 
cycles: 
of nuclear facilities and, more broadly, nuclear security in France are 
reviewed. The policy of the French administration which requires 
that the licensee responsible for the installation has to demonstrate dure and Organizauon including tie Siucture and COMLCHUS OF Salcty 
that all possible measures are taken to ensure a sufficient level of documentation required for the licensing of siting, construction and 
safety from the early —e the project to the end of the operation ion of nuclear power plants is also described. The activity of 
of the plant is outlined. licensing progress for the main + 4 on Nuclear 
ries of installations are outlined: nuclear power plants of the P development 


activities of Nuclear Research Institute of CSAEC and also by other 
subject of the second part of the paper. Some results obtained in the 

and computer codes for the evaluation of abnormal oper- 
ational occurrences and accidental conditions, computer codes for 
the assessment of the environmental a of nuclear power plant 
etc. and their application in the licensing soma rocess are presented. The 
paper gives also some information on the future research programme 
including model and full size safety experiments. 


(IAEA-CN—36/527) IAEA activities to prepare 
codes and guides for thermal neutron nuclear power plants. Iansiti, 
ternational Atomic Energy Agency, Vienna (Austria)). 1977. 14p. 


dorsed by, Candied September 1974, 
the IAEA is now developing a complete set of safety codes and 
t recommendations for the safety of thermal 


the 

safety have been 
extended to incl 
reprocessing plants. 


37458 Regulatory process and effects on 


public acceptance. gger, C. (International Atomic a 
Agency, Vienna (Austria)). 1977. 20p. (In French). (CO) 
770505—297). U 02/MF AO1. 

From International conference on nuclear power and its fuel 

a Austria (2 May 1977). 

In Switzerland four Federal laws are involved in i 
nuclear energy. Two of them are applied on the Federal level 

il a si icensi uses of atomic 


37459 (INIS-mf—3389, 
tions and technical 


lear Regulatory D.C. (USA). 
and Enforcement). S 1976. 63p. (NUREG— 


Washington, D.C. (USA). 
of Inepes ). Jul 1976. 60p. (NUREG— 


0025-7). NTIS $4. hye 
See also NTISUB/B/124-76/006. 


(PB—253657) Direct and indirect economic, social, and 

summary. Baughman, 

y 4 exas Univ., Austin (USA). 

Contir for ies). Apr 1976. Contract FEA-CO-05-60484- 
00. 72p. NTIS $4.50. 

An independent is is made of the economic, social, and 
environmental impacts ing from the or non-passage of 
the California Nuclear Power t Initiative. Initiative would 

executive summary a condensed presentation results 
of the study. (GRA) 


37464 (PB—253658) Direct and indirect economic, social, and 
environmental Nuclear 


2. Baughman, 
‘exas Univ., ‘Austin (USA). Center for 
6. Contract’ FEA-CO-05-60484-00. 398p. 


An environmental, and 
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Parliament, the local population or the entire Swiss population; - 
L whether the nuclear licensing procedure, which implies that a li- 
cence must be granted when the technical requirements for protec- 
tion are satisfied, should be replaced by a procedure of nuclear 
concession which would make it possible for non-technical argu- 
ments also to be considered (such as proof that the facility is an 
economic necessity); - whether the three procedures required by the 
four laws mentioned above could be integrated in a single licensing 
or concession procedure; and - whether the confidentiality clause 
should be deleted from the nuclear law. 
for safeguarding nuclear installa- 
tion safety. Neuman, F. (Ceskoslovenska Komise pro Atomovou ; 
: Energii, Prague); Svab, J. (Ceskoslovenska Komise pro Atomovou 
From International conference on nuclear power and its fuel Energii, Zbraslav nad Vitavou. Ustredni Informacni Stredisko pro 
” Jaderny Program). 1974. (In Czech). 
In In-service inspection and diagnostics of nuclear power 
installations. Part 1. 
A survey is given of the Czechoslovak regulations on nuclear 
; = safety. The tasks are set for the Czechoslovak Atomic Energy s 
neutron power plants. The safety codes outline the minimum re- Commission in this field. The lack of uniformity in their interpreta- 
——— for achieving this safety, and the safety guides set forth tion is a serious problem. The best possible solution for the present =| 
criteria, procedures and methods to implement the safety codes. stage to be the taking over of basic Soviet standards. : 
The whole programme is directed towards the five areas of govern- Generally binding regulations on nuclear safety in designing, con- : 
mental yee on siting, design, operation, and quality assurance. struction and operation of nuclear installations are issued by the 4 
The first five codes have already completed the procedure and about Czechoslovak Atomic Energy Commission jointly with the Federal j 
ten to twelve safety guides will be ready in the course of 1977; the Ministry of Fuels and Power. 
work will proceed then at the rate of about twelve safety guides a 
year, in the following years. On the basis of the experience gained in 37460 (NTISUB/B—124-76/005) Monthly inspection summary ; 
the preparation of these documents, and when a substantial part of report. (Nuclear Regulatory Commission, Washington, D.C. (USA). us 
uded in the programme of nuclear power plant Office of ee and Enforcement). Jun 1976. 65p. (NUREG— 
ublished, it is foreseen that the — be 0025-5). NTIS $4.00. y 
other nuclear facilities such as fabrication and The scope and findings of inspections and investigations made | 
mon rt. These include rts on nuc wer 
37457 (IAEA-CN—36/539) US nuclear safety review and expe- construction or in | Information on individ- 
rience. Gilinsky, V. (International Atomic Energy Agency, Vienna ual facilities is presented, including such items as non-compliance 4 
(Austria)). 1977. vp. (CONF-770505—71). V 02/MF AOl. ‘ with regulations, abnormal occurrence reviews, plant status and, for ‘ 
From International conference on nuclear power and its fuel plants under construction, implementation ~ quality assurance ° 
cycles; Salzburg, Austria 2 May 1977). audits. (GRA) F 
The nuclear safety review of commercial nuclear power % 
reactors has changed over the years from the relatively simple 37461 ‘J 
review of Dresden 1 in 1955 to the highly complex and sophisticated report. (N é 
regulatory process which characterizes today’s reviews. Four factors Office of I = 
have influenced this evolution: (1) maturing of the technology and 0025-6). NTIS $4.00. 2% 
The scope and findings of inspections and investigations made 
staff; (3) feedback of operating experience; and (4) public awareness by the Nuclear Regulatory Commission (NRC) are summarized. ~ 
and participation. The NRC's safety review responsibilities start These include NRC reports on nuclear power reactors under con- _ 
before an oo is tendered and end when the plant is decom- struction or in operation. Information on individual facilities is 
missioned. safety review for reactor licensing is a comprehen- presented, including such items as non-compliance with regulations, 
sive, two-phase process designed to assure that all the established abnormal occurrence reviews, plant status and, for plants under 
conservative acceptance criteria are satisfied. Operational safety is construction, implementation of quality assurance audits. (GRA) | 
assured through a strong inspection and enforcement program which * 
includes shutting down when necessary to protect 
the health and a a the public. The safety of operating reactors be 
is further insured through close regulation of license re and bs 
selective backfitting of new regulatory requirements. An effective a 
NRC standards program has been implemented and 
coordinates closely with the national standards pro . A confir- The scope and findings of inspections and investigations made § 
matory safety research ae has been developed, Both of these by the Nuclear eee Commission (NRC) are summarized in a 
efforts are invaluable to the nuclear safety review because they monthly report. include NRC reports on nuclear power 
provide the staffwith key tools needed to carry out its regulatory reactors under construction or in operation. Information on individ- 
bilities. Both have been given increased emphasis since the ual facilities is presented, including such items as non-compliance ~ 
with regulations, abnormal occurrence reviews, Pe status and, for 3 
plants under construction, implementation of quality assurance 
audits. (GRA) 
energy; protecton of nature and ). other tow laws are F 
applied on the cantonal level and entail two different cantonal eZ 
licensing procedures te of waters; industry, crafts and 
trade).Since the four laws covering nuclear power plants were &, 
adopted on the Federal level, it would seem that the cantonal S 
initiatives lack a legal basis. On the other hand the Federal initiativ fe 
, H.B.H. 
Apr 1 Ss 
$10.75. 
UCCISION iff MALLEIs O nucicar licensing snoula TCISCG DY 
ministry (preent situation), the Feder Goverament, the Federal 


B 


2 


GEE 
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California, ing states, and the U.S. as a whole. The relative 
costs, risks, and its of passage or non-passage of the California 
Nuclear Power Plants Initiative (which would put constraints of 


ments, fuels requirements, alternative demand 
serves and reliability factors, and supplies of fossil fuels’ Electri Electricity 


37465 (PB—253659) Direct and indirect economic, social, and 
impacts of the passage of the California Nuclear Power 
Plants Initiative. Volume 3. Appendices. Baughman, M.L.; Woodson, 
H.H.; Cooper, H.B.H. (Texas Univ., Austin (USA). Center for 
). Apr 1976. Contract FEA-CO-05-60484-00. 373p. 
The purpose of the entire study was to evaluate the possible 
economic, environmental, and sociocultural effects of the passage or 
non- of the California Nuclear Power Plants Initiative, which 
pert geal constraints on nuclear power generation in California. 
This report is made up of 20 appendixes which contain supplemental 
information on Electricity supply and demand; economic effects; 
pr assessment; and sociocultural implications. (GRA) 


37466 (PB—253660) Direct and indirect 
environmental of 


47p. 

NTIS $4.00. 
Volume Four of this study on the effects of the California 
Nuclear Power Plants Initiative contains comments of five members 
of the Oversight Committee on the accuracy of the analysis. (GRA) 


including senior operators. license guide. Collins, Oy 
Holman, J.J. (Nuclear R: 


egulatory Commission, D.C. 
SA). Office of Nuclear Reactor Regulation). Jul 1976. 124p. 


37468 (PB—259674) Licensee contractor and vendor inspection 
report. (Nuclear pur Commission, 
C. (USA). Office of and Enforcement). 
The Licensee Constructor and ae 


Status Report (White Book) is designed to identify the 
of the NRC's Licensee, IN: 


turer, architect engineers and/or vendors 
involved. (GRA) 


alloy castings (ASTM 


ECONOMICS 
REFER ALSO TO CITATION(S) 37610 


power reactors. Matin, A. (International A me AG Y 
(Austria)). 1977. 14p. (CONF-770505—258). U 


rom International conference on nuclear power and its fuel 
cycles Saab, Asta May 1977) 


considered economic compared to oil-fired 
plants. A Market Survey by the International Atomic 


dev 
mercy only in india Among looking fr 
reactors in sizes of 100-200 MWe. The analyses the hhistoric 
background of SMPRs and problems related to their commercial 
Rorager and suggests the following actions: i) The British i00 
‘e SGHWR is considered proven and suitable for small g: 
hence deserves financial support by British/International 


37471 
troduction of 


iyum, M.A.; Hasnat, K.A. (International A’ Energy 
Vienna ’(Austria)). 1977. 9p. (CONF.770505— 263). U 


From International conference on nuclear power and its fuel 

Bangladesh has one of the lowest per a energy resources 
consumption of energy. The per capita GDP of Bangladesh is 
ee eee: In view of this situation, the 

and importance of nuclear power in providing cheaper and 
reliable energy for economic development of the country is dis- 
cussed. Constraints being faced by the Bangladesh Atomic Energy 

nuclear power programme are dealt with. Following liberation of 

its financial resources were mainly channelled 
rehabilitation and restoration of its economy. As the size of the 

has remained relatively small, unit sizes in the range of 

100-200 e only could be considered for commissioning during 
the next decade. Lack of vendor interest in such small sizes and the 
difficulty of arranging long-term investment for nuclear station are 


By 

financial resource constraint, drainage of trained man-power, 
national priority for various essential non-development expenditures 
which use up most of the country’s own earnings and foreign aid, 
etc. The effect of the growth of opposition to nuclear power in 
Bangladesh is ysed. paper examines the pant 

effect upon Bangladesh. 


37472 


programmes from 
tries. Riverols R. (International A ‘By 
Vienna (Austria)). 1977. vp. (CONF- 710805266). U 
quan International conference on nuclear power and its fuel 
1977). 
This paper reviews the financial 
fiom the eaperience of the FO 
tries. To the magnitude of the financial requirement, the 
investments for the nuclear programme over the 1976-85 are 
national uct and gross capital formation. 


investment profile, the cost of money and the effect of inflation. The 


PY NUCLEAR POWER PLANTS 3851 
Prior to 1973 it was generally believed that small and medium 
power reactors (SMPRs) had a potentially large markei and only 
; _ their high capital costs prevented their large scale commercial 
nuclear electric generation) were studied. Electricity supply and application. In December, 1973, crude oil price rose from US $2.50 
demand are discussed, including information on capacity require- per barrel to more than US $11 per barrel. This changed the 
economic position of SMPRs so much so that even 100-200 MWe 
P Ci Capilai-Spending patterns sectoral impact: 
employment implications, and long-run economic growth effects of in = 
alternative scenarios are covered. Environmental impacts of alterna- ranging from 150 to 400 MWe during 1980-1990 amounted to 140 
tive cases and sociocultural impacts are studied. (GRA) units with a total installed capacity of 38,000 MWe. This potential 
market did not, however, generate the desired interest among the 
reactor manufacturers. So far only three manufacturers based in 
« operating small LWRs may be encouraged through international 
_ economic, social, and financial assistance to make such designs ee available. iii) 
Nuclear Power Small CANDU reactors may be suitable for most developing coun- 
‘ r : * w 4 export. iv) Agency must continue their effort more vigorously 
HH; Cooper, H.B-H. (Texas Univ. Austin (USA). Center _for for making SMPRs commercially available to small developing 
countries. 
A 
MF 
This guide describes the procedures and criteria for the 
i issuance of operator and senior operator licenses and is intended to 
4 assist applicants and facility licensees to better understand the perti- 
nent provisions of the Commission's regulations in this regard. This 
& guide is not a substitute for the regulations and compliance with the 
a guide is not required. (GRA) 
a PEC- the main constraints being faced by the BAEC. Other bottlenecks 
2 based are due to the uncertainty about the nature and extent of future 
* on the current result of Inspection Activities. The result of inspec- economic development, pricing policy for available indigenous fossil 
3 tions are generated such that the type and number of organizations 
= inspected during each quarterly publishing period are identified, 
na FA along with a listing of inspection highlights, which include problem 
areas encountered during inspection in terms of: (1) Deviation from 
f recognized Q.A. program commitments, and (2) matters which re- 
ee ire additional attention in order to determine whether or not 
3 deviation from Q.A. program commitments exist. The White Book 
e also contains a quarterly tabulation of Licensee Event Reports 
% (LER’s) with identification of nuclear safety steam system manufac- 
Nickel—molybdenum— 
additional requirements). 
gy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. Contract W-7405-ENG-26. 7p. RSO. 
examination 1s sources and $ ing {or 
E nuclear power stations and for all stages of the fuel cycle. The 
& importance of interest during construction of nuclear plant is consid- 
x E ered in detail as, with the lengthening of construction times, this has 
if now become a major factor in the total cost of a nuclear station. The 
; possible accounting conventions under which interest during con- 
is struction can be treated are examined and a study is made of the 


ions and amortization rules. The amortization of nuclear 
dismantling once their useful life is over and this raises the question 
of the to create a reserve fund which can commence with the 
a of the power piant. For the fuel cycle, a distinction can be 

een phases of high (economic) risk such as in the 
and those areas of normal risk such as the manufacture of fuel 
elements. The difficulties of obtaining credit for the first phase 
should be considered. 


37473 (IAEA-CN—36/11) nyo oa the unit generation 
costs of the nuclear power plants. Guntay, S. (International Atomic 
alae” Vienna (Austria)). 1977, 8p. (CONF-770505—252). 
From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
7.1.-.T.2./09 6 figs., 9 tables. 
An extensive study has been carried out to investigate the unit 
tion costs of different reactor types. The study analyzes the 
lowing: i) development of capital costs, ii) Fuel cycle costs, iii) 
operation and maintenance costs, iv) local and foreign finance re- 
quirements for an arbitrary reactor type. 


37474 (IAEA-CN—36/77) Financing nuclear Yo in de- 
veloping countries. McKenzie, N.C. (International A 
Agency, Vienna (Austria)). 1977. 6p. U 


From International conference on nuclear power and its fuel 
; Salzburg, — (2 May 1977). 
7.1.-.T.2./10 6 tables. 
The following topics are discussed: the implications for a 
developing nation’s economy of acquiring nuclear plants with the 
attendant high capital cost but low operating cost; political factors 
and ak tangents visions; turnkey versus non- -turnkey contracts; 


aid or other direct government to government — packa; 
export finance from different countries; downpayments 
costs; eurodollar markets, bank syndications and bond issues, and 
available security, central bank or government 
special considerations, barter deals, leasing, and finance 


for the the fuel =: 


37475 (IAEA-CN—36/92) National energy and nuclear power 
system plans of the Federal Republic of Germany. Schmidt-Kuester, 
W.J. (International Atomic Energy yo? Vienna (Austria)). 1977. 
vp. (CONF-770505—267). U 02/MF A01 

Erom International conference on nuclear power and its fuel 

entry p 

Continuous and secure procurement of energy is of vital 
importance for our national economy. This has been demonstrated 
drastically during and after the energy crisis in 1973. Therefore, the 
SS a a in the Federal Republic of Germany is to make 
energy av (1) in ge a sufficient quantities; (2) with a maxi- 
mum degree of security of supply; (3) in a way to protect the 
environment to a maximum extent; (4) at the cheapest possible cost 
to the economy. The other aim of our energy aes J is to diversify 
the basis of primary energy sources in order to an ae eee 
dence on imported oil as fast as this is possible under reasonable 
economic conditions. For these reasons our efforts are concentrated 
on the development of nuclear and new non-nuclear energy sources 
as well as on the development of technologies on energy conserva- 
tion. The concept of e Federal Republic of German for the 
development of new energy sources is outlined in the FR 
of energy research and technology. It combines the continuation of 
the nuclear program of FRG (1 3-1976) and the skeleton program 
of non-nuclear energy research (1974-1977). In continuation of exist- 
ing activites the main object of the new program will be again the 
development of nuclear energy concentra’ on advanced reactor 
systems, nuclear fuel cycle and safety radiation protection 
research. In addition large efforts are made in the area of coal 
technology, the development of new primary and secondary 
sources and methods for energy conservation. Until 1985 in 1985 in the © FRO 
the percentage of nuclear energy will be increased from 2% of today 
to 15% in 1985, i.e. ny 45.000 MWe. The devel t of 
nuclear power systems will be performed by industry nuclear 
in area. 


37476 (IAEA-CN—36/145) Energy analysis of nuclear power 
plants and their fuel cycle. Held, C.; Moraw, G.; Schneeberger, M.; 
Szeless, A. (International Atomic Energy , Vienna (Aus- 
tria)). 1977. 18p. (CONF-770505—253). U q 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
1A 4 ables, 3 as. feasible and 
By an | prac- 
additional meted for evaluating the engineering, economic and 
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environmental aspects of power producing systems. Energy analysis 
compares total direct and indirect energy investment into construc- 
tion and operation of power plants with their lifetime energy output. 
po enn we have applied this method to nuclear power eee 
sytems and their fuel cycles. Results were adapted to countries 
various levels of industrialization and resources. With dynamic 
energy analysis different scenarios have been investigated. For com- 
parison purposes fossil fueled and solar power plants have also been 
analyzed. By static evaluation it has been shown that for all types of 
power plants the energy investment for construction is shortly after 
plant startup bein by energy output. Static analyses of 
nuclear and fossil have indicated values of fuel concentrations 
below which more energy is required for their utilization than can be 
obtained from the a er In a further step these global 
results were y modified to the economic situations of 
countries with various = A of industrialization. Also the influence 
of energy imports upon energy analysis has been discussed. By 
dynamic energy analyses the cumulative energy requirements for 
specific power plant construction programs have been compared 
with their total energy output. Investigations of this sort are ex- 
pa valuable not only for economic reasons but especially for 
their usefulness in showing the advantages and disadvantages of a 
specific power program with respect to its alternatives. Naturally the 
impact of these investigations on the fuel requirements is of impor- 
tance especially because of the today so often cited “valuable cumu- 
lated fossil fuel savings”. 


ware fuel cycle in water-moder- 
Atomic 
Agency, Vi Vienna 977. lip. 279) U 


From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2A.LP.1/01 6 tables, 4 figs. 

Current interest in the thorium cycle, as an alternative to the 
uranium cycle, for water-moderated reactors is based on two attrac- 
tive aspects of its use - the extension of uranium resources, and the 
related lower sensitivity of energy costs to uranium price. While 
most of the scientific basis required is already available, some engi- 
neering demonstrations are needed to provide better economic data 
for rational decisions. Thorium and uranium cycles are compared 
with regard to reactor characteristics and technology, fuel-cycle 
technology, economic paramters, fuel-cycle costs, and system char- 
acteristics. There ap to be no major feasibility problems associat- 
ed with the use of thorium, although dev it is required in the 
areas of fuel testing and fuel ement. i 
implies — the fvel, and 


conditions economically favourable to thorium cyc 
water reactors (HWRs) thorium cycles having uranium requirements 
from zero to a quarter of those for the 


uranium requirements at equilibrium, is 

from a decision to use thorium to significant i 
utilization (compared to uranium cycle, recycling i 
two decades. 


37478 (IAEA-CN—36/191) Small with large 


Y.; Namet, M Atomic Ener, 
—— Vienna (Austria)). 1977. 8p. (CONF-770505—262). U 


From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 


7.1.-.T.1./11 1 table, 6 figs. 

The interconnected electrical grid in Israel with a maximum 
demand in 1976 of 1615 MW and an average annual rate of growth 


lenged in the following study. In order to check 
feasibility, system behaviour for the period studied 
lyzed, introducing 600MW and, alternatively, 9300OMW ni 
Alternative expansion patterns have been chosen by 
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| 
reprocessing and active-fabrication facilities is required to estimate Bi 
costs to the accuracy needed for adequately defining the range of | 
- 
7 of uranium of between 1 and 2 Mg/MW¢e) is required for the 
transition to equilibrium. The cycles with the lowest uranium re- 
quirements compete with the others only at high uranium prices. ~ 
Using thorium in light-water reactors, uranium requirements can be | 
reduced by a factor of between two and three from the once-through 
zero 
lead time, 
on uranium 
jum) issome 
expansion pattern thereafter. Small power systems have generally 4 
chosen small nuclear generating units. This choice is being chal- 
| deer units. 
assisted Dy Optimization computer models. In following 
studies have been tlhe see by applying different computer pro- 
grams: the “loss of load probability” index and the generation system ~ 
reliability in terms of unsupplied energy; load flows and voltage 


AUG. 15, 1977 


enable the incorporation of large nuclear units have been established 
protection sc reactive energy supply; 
and comprehensive coordinated load and load restoration. 

The economical attractiveness of the technically feasible expansion 
patterns has been calculated on the basis of annual fixed charges and 
alternatively on the basis of total investments for the study 


37479 (IAEA-CN—36/208) Nucleoelectric energy 
grams in Spain. Tanarro, A.; 
Vienna ~ cree 1977. 8p. (In Spanish). (CONE: 
349). U 02/MF AO1 
ternational 


3We and it is expected to increase to 8 GWe in 1980 and 


This + is trained: a) In engineering 
Inte, and) In the companies wih 
nuclear pro The majority of the high-level engineering 
de include physics and basic nuclear technology 
courses in their programs. Some of them have an experimental low- 
power nuclear reactor. The Nuclear Studies Institute is an official 
organism depending on the Nuclear Energy Commission 
ble, among other subjects, of training personnel for the use 
and of nuclear energy in the 
companies participate in training for future nuc 
and they plan to have advanced simulators ofthe PW and 
stations for operator training. report deals wi 
requirement forecasts and describes the personnel ‘raining 


37480 (IAEA-CN—36/217) French electronuclear programme. 
Boiteux, M. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1977. 12p. (In French). (CONF-770505—327). U 02/MF AO1. 
From Internati conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
1.B.1.P.1./03 Also available in English. 
The objective of the French electronuclear Pend 35 0 30 
of the national —— by 198 
objective are described, 


(IAEA-CN—36/333) Economic aspects of nuclear power 

and fuel cycle plants in the USSR. Dergachev, N.P.; Kruglov, A.K.; 

Sedov, V.M.; Shuklin, S.V. (International Atomic Ener, 2; 
1977. 11p. (In Russian). (CONF-770503—-245). 

From Ini nuclear power and its fuel 


conference on 
; Salzburg, (2 May 1977) 
8.0.-.T.1./13 1 table. 

discusses possible versions of the Soviet Union 


paper 

cameata of | plant construction program with due consideration of 
of the directive level of plant ig into 

for the period of 1 
structures of nuclear power energetics are analyzed, and a the 
caaeafe nuclear power plants with different types of reac- 
from their technical and economical 
significance of fast-reactor power plants in the 
niclear power production is determined, a welt tht influence on 
natural tting into operation of fast- 


reprocessing 


which may be used at a given time, one has to compromise between 
the factors of uneasy handling of the short-cooling spent fuel and the 
economic gain of the ipebebenter power plant putting into operation. 
The paper also discusses the influence of technical and economical 
characteristics of the fuel-cycle plants on the economics of the 
nuclear power energetics. 


(IAEA-CN—36/357) Development of nuclear power in- 

USSE, Grigor yan, AN Egorov, 
LA.; Karelin, E.P. (International Atomic y, Vienna 
(Austria) 1977. 14p. (In Russian). U 02/MF 


From International conference on nuclear power and its fuel 
1977). 


Major ts Ge of the 

oa in NPP construction. Out of total output of USSR plants 
amounting to 67-70 million kw. (a 5-year growth rate of 31-32%) 
NPP ow amounted to 13-15 million kw. As it has been necessary 
to limit wer generation, the programme 
envi advanced PP construction in the E 

with two types of thermal reactors is planned: pressurized water 
reactors with unit capacity of 440,000; 500,000 and 1 million kw: and 
channel type graphite-water reactors with unit capacity of 1.0 to 1.5 
million kw. A further development is the construction of NPPs with 

power for heat generation. 


L.D.; C.R. (International 
Viena (Austria)). 1977. 7p. (CONF- 
AOl. 
From International conference on nuclear power and its fuel 
Austria (2 May 1977). 


7.3.-.T.1./06. 
nuclear power program began in 1958 with 
epublic Act 5067, which created the Philippine 


ary 1976 of the for the Wie) Pressurized Water 
Reactor with Westinghouse. The paper describes the series of steps 
beginning with the acquisition of a one (1) Megawatt thermal 
research reactor, which serves as training facility for personnel and 
the nucleus for development of atomic energy research and ag 
ment in country, throu; — and 

the facing country’s nuc 
are also discussed, financing the availability of 
ly and reprocessing service, radioactive waste management, 
information, and development of local capability, to name a 

. In connection with the uranium supply, the nation is embarki 

on an extensive exploration pee for —— In the case of 
reprocessing, concept of regional reprocessing centers is 

being looked at. Efforts on the radwaste t 


(IAEA-CN—36/396) Role of nuclear power 
U.S. energy needs. Wiggin, E.A. (International Atomic 
y, (Austria)). 1977. 14p. (CONF-770505— 


fuels that pro- 


and imported oil to meet U.S. electric power needs 

during remainder of the twentieth century. Their availability, 

- a proven technology for utilizing them efficiently, 

the U.S. an attractive route to energy independence. Uranium, 

through the breeder, offers the further potential of helping the U.S. 

meet its a into the twenty-first century - ho y, until 
fusion and 


i technology alternatives can be brought to 
commercialization. the financial, regulatory and 
institutional problems that have the U.S. nuclear power 
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vendors quotations. Comprehensive sensitivity analysis included 
such parameters as: load forecasts; capacity factors; discount rates; 
fuel cost escalation; capital cost; and delay of unit commissioning. cycles; 

Rather unexpected results have been obtained from the sensitivity 
in the 
the period 1971-75 was 60 million kw. This permitted a lowering in 
the consumption of fossil fuels for electric power generation in the 
European part of the USSR by twenty million tons. Operating 
ex- experience in NPPs proves their safety and reliability. Achieved 
for formance ratings makes NPPs competitive with other t of 
of a cycles; Salzburg, Austria (2 May 1977). 
the 
DOr- 
mu- ing v 
ge time 
to 28 em ology are rapidly 
increasing their participation in building nuclear stations, in manufac- 
turing the necessary components and in the activities related to the 
nuclear fuel cycle. All of this requires Fyn trained personnel 
which is estimated at approximately 1 high-level technicians, 
37483 
power 
Atom 
77050: 
cycles 
programs. 
the pal 
A 
id of achieving it are suggested. 
ie cycres presently concen ted On identifying suitable sites [rom among the 
i country’s more than 7,100 islands. The problems mentioned and 
by many others pose a challenge to the country’s ability and resources 
x in order that the big step taken will ultimately lead to a forward 
2 progress in its nuclear power development. 
37484 
future 
272.0 
4 From International conference on nuclear power and its fuel 
% cycles; Salzburg, Austria (2 May 1977). 
1.B.2.P.1./03. 
3 Uranium and coal are domestically available 
a Plutonium recycling. Th vide a viable means for augmenting dwindling indigenous supplies of 
reprocessing exerts great Inliuence On the strategy Organizauion © 
Ee the fuel-cycle plants: fuel storage construction, fuel shipment, the 
z choice of technological processes for fuel pees and manufac- 
i ture and handling the wastes generated. Fuel cycles for various 
Bi structures of nuclear power energetics are considered with determi- 
FE nation of technical and economical characteristics of separate stages 
and their influence on the economics of the whole nuclear power 
; plant system. Since the rates of putting into operation of fast-reactor 
: power plants are essentially associated with the plutonium quantity om 


wer vis-a-vis coobaaiie commitments in other parts of 

It points out wherein those commitments will be contin- 

It also addresses, the extent 

be influenced by government 

requisites, and the 

y, this paper ts out wherein 

'y and wherein it can further contribute to the goal of energy 


37485 (IAEA-CN—36/397) National energy projections and 
plans ‘wash USA. TUSA) lane Administra- 
Vienna (Austria)). 1977. vp. 331). U U 


for and 


these 
the mid term (1985-2000 and beyond), and the long term 
analyses have shown that only by intro- 


services; devel 

t, storage and disposal 

introduction of 

37486 ee yp Technical and economic studies of 

small reactors for of electricity and steam. Spi L; Klep- 

O.H.; Fuller, L.C. (International Atomic 
jenna (Austria). 1977. 17p. (CONF-770505—269). U A0l 

International conf 


erence on nuclear power and its fuel 
Salsburg, Austra (2 May 1977) 


7.2.-.T.1./05. 
plants must oe toe very large to be competitive with fossil fuels. 
is situation has changed mar! 
s, as oil and gas supplies have become more scarce and 
have been carried out of several nuclear steam ply 
reported of the Consolidated Nuclear Steam (CNSG).s a 
313 MW(t) pressurized water reactor being developed by Babcock 
and Wilcox, as applied to industrial energy needs. Both conventional 
and barge-mounted nuclear steam supply systems are considered. 
studies have been started of pressurized and boiling 
water reactors in the range of 1000 MW(t), which are envisioned for 
utility operation for supply of electric power and steam. Design 
studies of a 500 MW(t) high temperature reactor are also reported. 
commercial plants, but to have oe advantages in 
plant availability, shorter construction ule and greater 
= flexibility. Studies are also reported of power cycle parameters 
and cost allocations for extraction of steam from steam turbine 
district 


37487 (iAEA-CN—36/422) Organization and development of 
the Brazilian nuclear program. Pinto, C. Sylius M.; Alves, R. Nazare; 
Lepecki, W.; da Costa, H.M.; Grinberg, M.; Grimberg, M. (Interna- 
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, Vi ‘Austria)). 1977. 
Bos 


7.1.- repared from abstract. 
resents the Brazilian Nuclear Energy 
the present stage, as well as the organizations 
distribution of ibilities involved in its execution at 


veillance 
er formation are also under CNEN responsibility. 
Ministry are two companies responsible for the execution of the 
the Centrais Eletricas Brasileiras S.A. - ELETRO- 
pe which advises on the granting of permits forthe construction 
and operation of nuclear lants, and the Empresas Nucleares 
Brasileiras S.A. - NUC BRA: which holds the y of the 
nuclear fuel cycle in the country, designs and builds nuc power 
plants and provides assistance to the electric utilities as well as 
eS pation of the Brazilian industry in the nuclear 
ibing the new distribution of regulatory functions 
-up of the many NUCLEBRAS sal 


(IAEA-CN—36/500) Nuclear power in developing coun- 
tries. Lane, J.A.; Covarrubias, A.J.; Csik, B.J.; Fattah, A.; Woite, G. 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 15p. 
256). U 02/MF AOl. 


This paper is intended to be a companion to similar papers by 
OECD/NEA and CMEA and will summarize the nuclear power 
system plans of dev 
nuclear programmes 
presented is derived from various sources such as the Agency 1974 
study of the market for nuclear power in developing countries, the 
annual publication, "Power Reactors in Member States - 1976 Edi- 

ae oe lanning studies carried out by the 
5 and 1976, direct co 


capacity in these countries migh 
1980, GW by 1190 and 490 GW b 
clade 1) the diminished grt or a number of reasons. 


in electrical demand 


growing 
be paid to exploitation of indigenous energy sources such as hydro- 
electric power, coal and lignite. 


(IAEA-CN—36/535) nuclear electricity 
M. (international Atomic a 
=). 1977. 12p. (in French). (CO 


7.1.-.T.1./04. 

The paper analyses the 
compares the economy of the nuclear solution for the satisfaction of 
future demand versus other forms of energy available in the region. 
It finally the role that the countries involved can pla 
cycle of raw of taal 
ment). 


(IAEA-CN—36/538 coe 
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program over the past two years, the utility industry has maintained tional Atomic Energ 
its commitment to nuclear power. This reflects to some extent, the Spanish). (CONF-770 
absence of a viable alternative. But more importantly, it reflects a From International Conference On nucicar power ana Its luc! 
a conviction on the part of the U.S. utility industry, based on an cyc 
unmatched record of reliable and safe performance, that nuclear 
power offers the most economic and most environmentally accept- h: its 
able means of generating steam to produce electricity. This dev and 
the the 
dency of the Republic and is planned, executed and controlled 
through the Ministry of Mines and Energy. Directly subject to the 
Ministry is the Brazilian Nuclear Energy Commission (CNEN), 
which has regulatory, standardization, licensing, planning and sur- 
independence. 
cyclh 
The development and evolution of the ERDA’s National Plan 
for Energy Research, Development and Demonstration is reviewed 
and basic goals and strategies are discussed. U.S. energy projections fhe industrial _ooperarion oerween Brazil and te rederal 
to the end of this century are estimated and ways of meeting them of Germany in the Field of the Peaceful Uses of Nuclear Energy 
assessed. Options are then considered for the introduction of new signed between the two countries on June 27, 1975. The programs 
technologies rn ages to lessen the nation’s 75-per cent dependence for these subsidiaries are presented and their participation in the 
on oil and gas fuels while simultaneously creating alternative energy Brazilian Nuclear Energy Fragsmune is discussed. The technology 
choices for the future. The Plan singles out energy efficiency tech- transfer aspects of the industrial activities are also discussed, based 
nologies for increased attention; identifies the major near and mid- on the Government's policy on the subject. 
term supply technologies; outlines initial program steps to overcome 
technological barriers to the large-scale implementation of these 
technologies, and reviews longer-range energy programs and pros- 
pects. To provide the basis for setting technology development 
priorities and for establishing implementation stra‘ 
al energy _technolo; oals are presented. Then, 
attaining cycles; Salzburg, Austria (2 May 1977). 
beyond), 1.B.2.P.1./06. 
(21st cen’ 
——. number of these technologies in a combination of ap- 4 
proaches can adequate solutions be found to pressing national energy 
problems. It is demonstrated that light water reactor power genera- 
tion is crucial to the future U.S. energy supply: A number of nuclear 
areas requiring increased emphasis are then considered, including 3 
continued improvements in LWR technology; better definition of 
recoverable domestic uranium resources; expansion of U.S. ity ; 
to meet future domestic and foreign demand for uranium pears omen 3 
with selected Member States and —— information in the open — 
literature. A preliminary survey of the prospects for nuclear power 
in Member States not belonging to the OECD or having centrally ~~ 
— economies indicates that about 27 of these countries may ~ 
ve ais nuclear power plants by the end of the century. In 7 
the 1974 Edition of the Market Survey” it was estimated that the | 
cych 
the extremely -. cost of nuclear plant construction which has 
placed financial burdens on countries with existing nuclear pro- 
grammes, 3) the present lack of commercially availab le small and | 
medium power reactors which many of the smaller Member States | 
would need in order to expand their electric power systems and 4) 
37489 
in central 
Agency, 
770505—2 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). , 
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y, Vienna (Austria)). 1977. 15p. (CONF-770505— 


AOl. 
From International conft on nuclear power and its fuel 


erence 
Austria (2 May 1977). 


37491 (IAEA-CN—36/546) 
power constraints 


of a national nuclear 
to influence timing and introduc- 


tion. M.; Ahmad, M. (International Atomic ae 
oye Vienna (Austria)). 1977. 8p. (CONF-770505—268). U 


(IAEA-CN—36/573) Future fuel cycle 
radioactive waste management plans for 
y, S.M.; El-Sayed, A.A. (International Atomic 
Vienna (Austria)). 1977. 18p. (CONF-770505—280). U 5 
From International conference on nuclear power and its fuel 


regulations that might be useful to form 
national radioactive waste management policy that can be 
So cycle strategy needs. Various quantities of all 


Egypt the 
plant. Effat, K.E.A.; Sirry, H.; El-Fouly, M.F.; El-Sharkawy, E.; El- 
Saiedi, A.F. (International Atomic Vienna (Aus- 
tria)). 1977. 18p. (CONF-770505—248). U AOl. 
From International conference on nuclear power and its fuel 
Austria (2 


power generation program. Diff problems encountered and 
in the first power plant are 


(IAEA-CN—36/583) World energy supply and demand 
and the future of nuclear power. Lantzke, U. (International Atomic 
Agency, Vienna (Austria)). 1977. vp. (CONF-770505—339). 


lyses projected trends 
and supply for the OECD area and other. 
ions to 1985. It brief discussion of trends afte 
consumption is projected to grow more slowly 
gen. effects will increase efficiency of 
per unit of economic growth. All domestic energy 
in the OECD are projected to expand faster than in the past. 
relative 


combined coal 
plant and a direct Brayton cycle hi perature 
reactor, helium turbine (HTGR/GT) power plant. 
utility system i affording different thermal/ 


of cases studied, it is found 

the optimized HTGR/GT 
(in 1985 dollars) is $245.7 million and the i 
system cost for the fossil CGGT alternative is $181.7 


NUCLEAR POWER PLANTS 3855 
Ener, ered apriori so as not to impede future expansion of nuclear power 
334). generation in Egypt. It is necessary to collect information and to 
a 
cycles; to 
1.A.-.P.1./04 8 tables, 8 figs. of 
Nuclear energy has the potential for an almost unlimited resi- 
supply of energy. Specifically, its various engineering and economi- dues, solids and gases) produced in primary coolant other 
implications of the nuclear fuel cycle tend more to the TW than auxiliary systems require effective and economical means for collec- 
to the GW domain. The implications of nuclear waste disposal tion, control and handling. The EFAPP is designed to eliminate 
schemes, the releases of large amounts of conversion heat losses as discharge of radioactivity to the environment during normal oper- 
well as security considerations make it necessary to establish also a ation. Plant operators are able to concentrate and contain the radio- 
broad, long range global context for assessments of nuclear energy. activity within the reactor system. ryrecpone stl wt wthyg en 
The leading consideration is the evolution of the global energy ultimate storage on-site or susceptible to controlled release. Tritium 
ee release is limited since tritriated water generated will be mostly 
rate in confined within the system. 
development o eloping nations, population growth 
are three major parameters that will be considered in some detail. 37493 ~<CN— 36/574) Pro role of nuclear in 
Also long range trends from labor intensive economies that are 
mostly agriculture-oriented to energy and/or capital intensive 
economies must be analyzed. Further, schemes for future exchanges 
and transfers of goods and services such as a free world market and 
the new economical order must be taken into account. The availabil- 
a ity of energy reserves and the potential of energy resources is the 
paper reviews the present rojected po 
various environmen i i i are Pp wer 
giobal in nature will be considered. Several scenarios for the build- in Egypt and the factors behind the decision to introduce a nuclear 
transportation, ign currency constraints, various 
degrees of respectively decentralization are evaluated. 
Finally, nuclear power is put into that context. 
J 
ely 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
From International conference on nuclear power and its fuel 1.A-.P.1./01 This ent ed from abstract. 
cycles; Salzburg, Austria (2 May 1977). , 
7.1.-.T.1./03 4 tables, 2 figs. in 
In Pakistan, a fast oe country, historically, supply of 
power has always lagged behind its demand. It is a poor country as 985 
regards the availability of conventional energy resources. Hydro is than 
the only major source of electric power generation but its further 
very vy capital cost time requiremen t for planning Nn . . . 
contraction ofthe hydro projects. Furthermore, firm capaity of will be almost doubled. Assuming moderate economic growth, exist- 
installed capacity. Amongst the fossil resources, the available re- erence case projects OECD oil import at 35 million barrels a day 
serves of natural gas have already been committed for non-power by 1985. This level of import demand, when combined with the 
uses, being such an important raw material, it cannot be counted on import needs of other oil importing areas, could approach the limit 
for significant electricity generation. Pakistan has essentially no oil of availability of world oil supplies and as a result cause severe 
‘ and imports 87% of its requirements from abroad. The indi disequilibrium in world energy markets. The outlook indicates such 
ligaite coal reserves are hardly adequate to sustain 1000 iw of severe disruption can be avoided by action to improve the world 
ic power generation which is already planned for operation by energy supply and demand balance without impeding economic 
1985. Thus the only alternative to meet the future requirements of growth objectives. Strong measures will be required both to con- 
electric power is nuclear energy. Pakistan Atomic Energy Commsis- serve energy and to develop new energy “ar The biggest 
sion (PAEC) has carried out a detailed study with the assistance of increment to the OECD's energy supply by 1985 is expected to 
other national organisations concerned using methodology available come from nuclear power. This substantial nuclear contribution will 
expansion programme has been drawn which envisages the establish- problems concerning safety, availability of fuel cycle services, the 
ment of 24 nuclear power plants, mostly of 600 MW size and some of environment, cost escalation and construction delays will be re- 
800 MW. The present paper describes this power system planning. quired. 
Saag programme are reviewed. P. $ programme for ane CONSTRUCTION AND OPERATION 
- tion of natural resources to overcome these constraints with a view 
to incresase the local participation is outlined. 37495 (AD-A—031744) Design of a nuclear powered total 
energy system for Fort Bragg, North Carolina. Final report. Stetkar, 
J.W.; Best, F.R.; Golay, M.W. (Massachusetts Inst. of Tech., Cam- 
} bridge (USA). Dept. of Nuclear —————- 31 May 1976. Con- 
tract DAAK02-74-C-0308. 306p. P 14/MF 
A Total Energy System (TES) is designed to supply the 
thermal and electrical energy requirements of Fort Bragg, North 
Carolina for a period of 30 years, with startup scheduled for early 
es; Salzburg, Austria (2 May 1977). 1985. Considered for use as the central station power plant for this 
7.1.-.T.1./07 6 tables, 2 figs. system 
With the decision to erect the Egyptian First Atomic Power (CGGT) 
Plant (EFAPP), a 600 MW(e) pressurised water reactor type, at Sidi — 
; Kerir west of Alexandria, studies were directed to forecast future 
needs for nuclear power in Egypt. The nuclear power pe mee 4 electrical energy demand ratios are studied for each supply option. 
the year 2000 has been estimated to be in the range of about 1 With the primary system optimization criterion being the choice of 
MWe) according to the International Atomic Energy Agency the TES providing a minimum of total energy costs over the system 
(IAEA) forecast and about 6000 MW(e) according to the General lifetime, it is found that the optimal thermal/electrical load split for 
Egyptian Electricity Corporation (GEEC) estimates. Calculations each supply option occurs at approximately 75% of the base's total 
Se energy demands supplied thermally. Within the limits of the unit- 
reactor strategies. analysis is performed to help selection of a cost 
reactor strategy as well as for planning and introduction of fuel that 
cycle technology either on national or regional levels. Plans for system 
radioactive waste management at nuclear power stations are consid- optimal 


lion. Further studies are recommended to investigate the sensitivity 
of this 26% cost differential to variations in the mode of power plant 

and to modifications in the thermal energy distribu- 
tion piping network. (auth) 


Future needs for dry or shaved dry/ 

to nuclear power plants. Final report. 
Clukey, H.V.; M.J.; Mitchell, R.C. RC. (General Electric Co., 
San Jose, Calif. (USA)). Feb 1976. 130p. NTIS $6.00. 

U.S. requirements for uncommitted nuclear installations in 
water scarce areas that might require dry cooling tower systems are 
minimal through the year 2000 (6 to 23 GWe). In these areas it 
appears that -shaved dry/wet cooling systems are more attrac- 
tive than all tower cooling unless water costs were to approach 
the high level of several cents per gallon. differential cooling 
system evaluated cost of peak-shaved dry/wet cooling systems 
above wet towers is typically $20 to $30/kWe for steam 
whereas, dry towers can represent an incremental burden of as much 

as $80/kWe. Gas turbine (Brayton Cycle) systems show similar 
tensile Sram an evaporative heat Gor: turbine 
cycles--lower cooling system evaluated costs for peak-shaved dry/ 
wet cooling systems than for conventional wet towers. These cool- 

ing system cost differentials do not reflect total costs for Brayton 
Cycle gas turbine plants. Together these added costs and uncertain- 
ties may substantially exceed the dollar incentives available for 
devi nt of the Brayton Cycle for power generation needs for 
water it sites. (GRA) 
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REFER ALSO TO CITATION(S) 37071, 37111, 37115, 37129, 
37142, 37149, 37150, 37152, 37153, 37154 


37497 Completing the nuclear fuel cycle. EPRI J.; 2: No. 2, 6- 
1977). 
The discussion of the nuclear fuel cycle covers the areas of 
ager safeguards, transportation, and waste management. 
conclusion is reached that the technology is in place today to 
get th® maximum energy from nuclear fuel by recycling it. There are 
° Se technical problems blocking the mainstream of a 
ow or in the wake of administrative-political restrictions. 


37498 fuel cycle. Merz, E.R. (In- 
ternational Atomic Energy Agency: Vienna (Austria)). 1977. 11p. 
(CONF-770505—2839). U 02/MF AOl 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

2.A.1.P.1./04 2 tables, 3 figs. 

The utilization of the thorium fuel cycle has long since been 
considered attractive due to the excellent neutronic characteristics of 
233, and the widespread and cheap thorium resources. Although 
the uranium ore as well as the separative work requirements are 
usually lower for any thorium-based fuel cycle in comparison to 
present ur mium fuel cycles of thermal water reactors, 
interest by nuclear Fast increas- 

uranium prices, public reluctance widespread Pu-recy- 
and expected retardations for market 
breeders have led to a reconsideration of the thorium fuel cycle 
merits. In addition, it could be learned in the meantime that problems 
associated with reprocessing and waste , but particularly 
with a remote refabrication of 7**U are y not appreciably 
more difficult than for Pu-recycling. 
psychological constraints but be based upon technological as well as 
economical facts, which have been mostly neglected up till now. In 

the Th/**U fuel cycle. HTGR’s are particularly promising for 
economic application. However, further R and D activites should 
not be solely 1 focussed on this reactor type alone. Light and heavy- 
water moderated reactors, as well as even | 


summary is 
technol 
nology all the way industrial application. 
ee Review of the status of and assess- 
ment of the prospects for the establishment of plutonium recycle in 
thermal reactors in the FORATOM countries. Chamberlain, A.; 
Melches, C. (International Atomic Energy gn ef Vienna (Aus- 
tria)). 1977. 14p. (CONF-770505—277). U 
From International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
2.5.-.T.2./01. 
The paper reviews the present position of 
plutonium recycle in thermal the FORA countries. 
also gives a summary of the experience already acquired and 
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future plans. Comments are made on problem areas and the identifi- 
cation of items for joint development. 
37500 (IAEA-CN—36/144) Utilities’ view on the fuel manage- 
Moraw, G.; Schneeberger, 
$ A. (International Atomic Energy Agency, Vienna (Aus- 
. (CONF- 770505335). UOUMP A 

; Salzburg, Austria (2 May 1977). 

2.4.-.T.1./01 This entry prepared from abstract. 

Utilities engagement in nuclear power requires an increasing 
all tasks involved activities comprise essentially two main 
areas: - activities to secure the procurement of all steps of the fuel 
cycle from the head to the back end; - activities related to the incore 
fuel managment. A general survey of the different steps of the 
nuclear fuel cycle is presented together with the related activities 
nein ibilities which have to be realized by the utilities. Start- 

past, today’s involvement in the nuclear 
it is shown, as well as future fuel co analyzed with 
The scope of utilities’ fuel management activities is anal 
respect to organizational aspects, technical aspects, 
aspects, and financial aspects. Utilities taking active the 
management serves to achieve availability and of the 
nuclear power during the w 


t 


behaviour, radiation exposure to bli and 

technical and economic evaluations of out- and incore fost a manage- 
ment. These activities of nuclear power producing utilities in the 
field of nuclear fuel cycle are together with a close cooperation with 
fuel industry as well as national and international authorities a 
necessary basis for the further utilization of nuclear power. 


37501 (IAEA-CN—36/303) Development of an integrated nucle- 
ar fuel cycle industry to meet the needs of the Italian nuclear 
Angelini, A.M.; Badolato, G.; Clementel, E. (International A 

Ener; Agency, Vienna (Austria)). 1977. 25p. (In French). (CONF. 
710503273). U 02/MF AOl. 

From International conference on nuclear power and its fuel 

; Salzburg, Austria (2 May 1977). 

2.B.-.P.1./01. 

The first part of the paper summarizes the Italian nuclear 
power Station program, which was approved by the Government 
recently. The also illustrates the main reasons for the program, 
which coincide with those presented at the Geneva Conference in 
1971, and that lead to consider the nuclear source as the source to 
y all new requirements for electric 

er in Italy. The implementation of such program involves a 

ly large amount of nuclear fuel - Hg x0 services, ranging from 
uranium supply to waste disposal. The industrial strategy to follow 

to meet these needs is discussed. Technical and economical factors 
Ghillie toch totes are considered, both for the fuel cycle as a 
whole, and for its individual phases. Attention is focused on prob- 
lems typical of the Italian situation and on their solution under 
different options. A prominent feature of the Italian situation is the 
lack of sizeable domestic uranium resources, which makes even more 
important to try to cover by one’s own industrial effort the phases of 
the cycle sul 
as possible the tion of added value produced inside the country 
The present situation of Italian nuclear fuel cycle industry is re- 
viewed in detail, and its capability to support the nuclear programme 
is analysed. Future development plans are then discussed, taking into 
account the possibility of European . While focus is on 
short and medium term programmes, 
nuclear programmes, such as those based on fast 
ing up early enough a strong nuclear fuel cycle industry is shown. 


37502 Plutonium bearing oxide fuels for 
and fast breeder 


reactors. 
tional “Atomic Energy Agency, Vienna. (Austria) 
CONF. 770505), V 02/MF AOl. 


2 
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managemeni aspects of the power plant or on a larger scale of a 
wer plant system, i.e., utility activities to minimize the effects of 
G.W. 
1977. 
cycles; Salzburg, Austria (2 May 1977). : 
Programs carried out in the past two decades have established 
the technical feasibility of using plutonium as a fuel material in both 4 
water-cooled power reactors and sodium-cooled fast breeder reac- 
tors. The problem facing the technical community is basically one of 
demonstrating plutonium fuel recycle under strict conditions of 
public safety, accountability, personnel exposure, waste manage- 
ment, transportation and diversion or theft which are still evolving. 
Technical and economic aspects of high volume production and the | 
demonstration program required are discussed. The role of mixed | 
oxide fuels in light water reactors and the objectives of the LMFBR_ = 
required for continual growth of nuclear power during the next 
century are discussed. The results of studies showing the impact of 
using plutonium on uranium requirements, power costs, and the 


ear 
ent 
m, 
in 
to 
tric 


built at the Hanford Engineering Development Labo- 
poor Be ma program to confirm the technology required for the 
uction of mixed oxide fuels for light water reactors which is 
coordinated by Savannah River Laboratories. 


Mougniot, J.C.; i 
Ferrari, 
Vienna (Austria). 1977. 8p. (In French). 
From International conference on nuclear power and its fuel 
Salzburg, Austria (2 May 1977). 
2.5.- ~7.2/03 Also available in English. 
Nuclear energy production utilizing U*** and U** inevitably 
results in the formation of plutonium. Some of this is directly used by 


the reactor in 
burn most of 


centered Tigh Pa Performance Fuels Lab- 


(AD-A—026141) Dual purpose nuclear plants for 
installations. Nida, A.V.; Stewart, G.S. (Army Facilities 
Agency, Fort Belvoir, Va. (USA)). 1976. 14p. 


(IAEA-CN—36/339) Nuclear reactor high 


A.M.; 
N.N.; Protzenko, A.M.; Chernyaev, V.A. 


ah A , Vienna (Austria). 1977. vp. 
asian), (CONF? 247). U 02/MF 
my 7 International conference on nuclear power and its fuel 


cycles; Salzburg, Austria (2 May 1977). 


methane steam-reforming reaction 

into account the specific character of n 
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A role in nuclear 4 
in developing countries. N: A. (International Atomic 
Energy Agency Vienna (Austria)). 1977. vp. (CONF-770505—342). 


conference on nuclear power and its fuel 
Austria May 1977) 


gineering 
considered as a subsystem within the general nuclear program of the 
The academic trained personnel are of major importance —— 
ence, 


engineering 
planed in accordance wit the objectives stated by the 
power and the challenges foreseen. The objectives in a 
‘eloping country are considerably different from those of devel- 
countries highly advanced in the nuclear power field. Possible 
Suen in a developing country which intends to implement a 
nuclear power anal Curricula 


rgaduates intend to provide basic 
bers of students from various faculties, as they 


37507 (IAEA-CN—36/196) Training and education. Bauer, E. 


= M. (International Atomic Energy A; , Vienna (Austria), 
. in French). (CONF-770505—325). U 02/MF AOl. 
‘rom International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
— .T.2./02 10 tables. 


cooperation. 1 

= . (International Atomic Energy Agency, Vienna 
977. 10p. (CONF-770505—340). U 02/MF AO1. 

ternational conference on nuclear power and its fuel 
, Austria te May 1977). 
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: market share of nuclear power are presented. The influence of nuclear other 
doubling time and the introduction date of LMFBRs on the benefits P fuel 
to be derived by its commercial use are discussed. Advanced fuel are also of the 
‘- development programs scoped to meet future commerical LMFBR usage 
r, fuel requirements are described. Programs designed to provide the reactors nucle- 
- basic technology — for using plutonium fuels in a manner ar heat)- ysis of 
which will sa uirements for public tance are de- the p in 
scribed. plants and an evaluation of solutions of this 
t problem. There is a reason to suppose that we will benefit from the 
use of igh arality fo reactors in comparison with the production 
based on high quality fossil fuel. 
production. Some reactors, e.g. the Candu type, 
ir plutonium “in situ”. However the surplus quantity 7.1.-.T.2./ 
of plutonium produced is increasing, and by 1990 the world stock of : ‘ reset 
plutonium is predicted to be about 1000 tons (300 tons in Europe and 
400 in the USA). This represents approximately 0.1 Q of potential 
power, where Q= 10” joules. Proposals for Tr with this pluto- 
substance (plutonium nitrate or oxide); its use in thermal reactors as a ” uction” academi ; ; 
consumers of plutonium as well as producers and which can there- 
fore regulate the world’s plutonium stocks. pore dy the ques- 
tion of storage, certain technical conditions must be fulfilled. It is 
essential that reprocessing plants should be operational and available 
in adequate numbers. An industry able to make use of plutonium 
should be developed with large capacity units. There seem to be no 
problems with plutonium use in reactors. Experience acquired uate 
during the past ten years permits us to deal with the safety and courses for 
safeguards problem of using plutonium. Many economic questions relatively large 
remain, however, including questions affecting the utilization of are expected to join the program at various constructional stages. 
plutonium, such as the cost of regenerating irradiated fuel and of Major emphasise is given to graduates as they will act in the cadre of 
making fuel, and questions affecting the strategy of using plutonium senior engineers and officials of the country. The research works for 
in different ways, such as the price at which it should be sold. Also theses in developed countries may be highly technical, dealing with 
the cost of producing electricity using plutonium is not yet clear. It crumbs of huge development project carried out on national or 
is unavoidable that plutonium will be used in nuclear power develop- international level. In developing countries the problems to be 
ment. The technical and economic problems may be specific and confronted with are mainly licensing and siting and to much less 
sa sometimes difficult, can be solved. extent nuclear power technology. Hence the choice of subjects for 
theses should be coherent with these directions. As a demonstration 
two fields were analysed under our local constraints and objectives. 
PROCESS HEAT REACTORS The fields dealt with are: a) safeguards of special nuclear materials, 
b) radiological hazards of alpha bearing wastes. The approach dis- 
REFER ALSO TO CITATION(S) 37495 
37504 
military 
NTIS $3.50. 
The authors have found evidence that the nuclear total 
energy system is technically feasible and capable of economically 
serving the utility needs of military installations. The recovery of 
thermal energy from a direct-cycle high-temperature gas-cooled developing country which decided to launch a nucicar propramme. 
reactor would result in significant reductions in thermal emissions The aims of training and education under such circumstances are 
= air Se and aid — the conservation of gg resources. described and tecniques for accomplishing these aims are suggested. 
vision of electricit thermal energy from a nuclear ener; 
sized urban communities. This concept will accrue the greatest nology by 
benefits in areas where air quality degradation is to be kept to a H.J.; Nent 
(GRA) and where dependable fuel supply must be guaranteed. = 
cycles; Salz 
37505 7.3.-. 
The good results obtained with the nuclear patenod plants in 
N.D.; Alexeev, operation and especially the world-wide increase of prices of fossil 
EK. energy sources have caused many developing countries to take a 
(In special interest in the use of nuclear energy for a long-term energy 
(in supply and the set-up and extension of their own industry as a means 
to ameliorate the ving standard. On the other hand, the pre- 
conditions for the preparation, planning and the economical use of 
.0.-.T.1./08 This entry ban ope from abstract. nuclear energy which cannot be realized by simply purchasing a 
* This report gives the its of considerations on industrial modern nuclear power station are lacking in most of these countries. 
; heat and technology processes (in chemistry, steelmaking, etc.) from A timely and careful preparation is therefore imperative to realize 
the point of view of possible ways, technical conditions and nuclear the plan of introducing nuclear energy. This can certainly be done 
safety requirements for the use of high temperature reactors in these only with the help of international support in the frame of bilateral 
processes. Possible variants of energy-technological diagrams of or multilateral agreements. Without going into details of the variety 
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of possibilities within international organizations, such as IAEA, this 
ly carried out bilateral coopera- 
tion between the Federal Republic of Germany and a number of 
edge level of the indigenous scientists and fore, 
programmes for training and education and for. infor information ex- 
planning, uality assurance are explained by practi- 
nuclear energy and in establishing a national industry in the develop- 
ing countries. Finally, the achieved results are critically analyzed, 
recommendations for future projects with other countries are given, 
and the successful interconnection of bilateral efforts with multilater- 
ial projects of IAEA, UNDP, etc., is shown as a particularly 


37509 (RRC—8) R.R.C. activity report (upto December 1974). 
(Reactor Research Cente, Gna) 1975. 103p. U 06/ 


The various activities of research and development as well as 


REFER ALSO TO CITATION(S) 38745 


on material and doppler reactivity worth. Greenspan, E.; Karni, Y. 


Research Raspaetes annual report 1975. 


37511 (IBK—1387) CRISPV 
stitut za Nuklearne Nauke Boris Kidric, 
[nd]. (In Serbian). U 
les, 11 refs., 4 appls. 
CRISPV (Criticality and Spectrum code) is a m 
neutron spectrum code for homogeneous reactor cores and is - 
ly a somewhat modified version of the original CRISP programme. 
It is a combination of DATAPREP-II and BIGG-II programmes. It 
is assumed that the reactor cell is a cylindrical fuel rod in the light or 
heavy water moderator. DATEPREP-II CODE forms - Bae 
group data for homo; eo? reactor and prepares the ini 
eters for the BIGG-II code. It has its own nuclear data li ies 
separate tape in binary mode. BIGG-II code is a multigroup neutron 
spectrum and criticality code for a homogenized medium. It has as 
well its own separate data library. In the CRISPV programme the 
overlay structure enables automatic ing of data calculated in 
Both DATAPREP II programme FORTRAN for CDC 3600. Us 
Both programmes are written in or ising 
the programme is very efficient and simple. 


37512 “it ete The spectral properties of uranium hexa- 
fluoride and products. Krascella, — 
= Technologic Research Center, East Hartford, Conn. 

SA)). 1976. Contract NAS1-13291. 75p. (NASA-CR— 

investigation was ini to fate 

for gases of interest to the plasma core reactor concept. 
ation of vacuum ultraviolet (VUV) radiation by helium at pacemeees 
up to 20 atm over path lengths of about 61 cm and in the a 
mate wavelength range between 80 and 300 nm was . 
surements were also conducted to provide basic VUV data with 
respect to UF6 and UF6/argon mixtures in the wavelength range 
pro basic emission rption data for 
gp position products of UF6 at elevated tem- 
peratures. (Author) (GRA) 


(N—76--33032) uranium rf plasma con- 
Final report. Roman, W.C. (United Technol- 

Jeg Ae Center, East Hartford, Conn. (USA)). 1976. 

13291. 194p. (NASA-CR—145049; R—76-912205). 


Q09/MF 
and 1.2 MW induction heater facilities to aid in developing the 


Marinkovici, N. (In- 
Kidric, Belgrade (Yugoslavia). 
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steady-state, RF-heated in different 
uranium plasma confinemen 


about the use of nuclear data. Miyasaka, S. (Japan 
Tokai, Ibaraki. Tokai 
1970) Genshiryoku Kogyo; 22: No. 2, 24- 
in Oct. 1975 for exchanging informations about the 


y uction owing to 
alo important. In d, t) fusion reactors, hi 
generated, and high energy y-ray is emitted 


tein, B.Y.; Takibaev, 28 Son Phys Tech. Phys 
(Engl. Transl.); 21: No. 11, '1365-1366(Nov 1 976). 


i GCHSILY © Ur VapU iS DUSSIOI 
while simultaneously minimizing the uranium compound depo- 
sition; @ to develop and test materials and handling uch 
suitable for use with high-temperature, high-pressure gaseous UF6, 
and (3) to develop complementary diagnostic instrumentation and 
measurement techniques to characterize the uranium plasma and 
residue deposited on the test chamber components. In all tests, the 
plasma was a fluid-mechanically-confined vortex-type contained 
within a fused-silica me 53 test chamber. The test chamber 
peripheral wall was 5.7 cm ID by 10 cm long. (Author) (GRA) 
promusing me . 37514 Nuclear data for radiation shielding. The present situation 
hucicar Gala presen t pre 
(Fast Breeder Test Reactor),REL (Reactor Engineering Laboratory) sent from the field of nuclear design do not reflect sufficiently the 
and RDL (Reprocessing Development Laboratory) etc. are also requirements of shielding design, therefore it was the object to 
included. Scientific and technical activities, which include work in gather the requirements about nuclear data from the field of shield- | 
the fields of reactor physics, reactor engineering, fuel reprocessing, ing. The nuclides used for shielding are numerous, and the nuclear 
materials development, safety research and materials science etc. are data on these isotopes are required. Some of them cannot be ignored 
dealt with in detail. as the source of secondary ‘y-ray or in view of the radioactivation of 
materials. The requirements for the nuclear data of neutrons in the 
producing secondary ‘y-ray, reaction cross sections including 
THEORY AND CALCULATION production of secondary neutrons, elastic scattering cross sections, / 
and total cross sections. The topics in the Paris conference about 
ee neutron shielding data are described, such as the methodology of 
sensitivity evaluation, the standardization of group constant libraries, 
the bench mark experiment on iron and sodium, and the cross 
Jun 1976. fission reaction is 
In ‘gy neutrons are 
resonance. 
37515 Nuclear data for nuclear fuel cycle. The present situation 
and prospection about the use of nuclear data. Yasukawa, S. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
i" Genshiryoku Kogyo; 22: No. 2, 34-37(Feb 1976). (In 
The significance of nuclear data accuracy for establishing ~ 
sound and economical fuel cycle technology is discussed based on 
recently published nuclear data informations. In the first part, the 
summary of IAEA panel discussion in 1967 and 1971 on this subject | 
is presented, and the effects of nuclear data uncertainty on burnup 
prediction are discussed. Particular —- is placed on the nuclear 
y data accuracy of plutonium isotopes, seelldee, actinides, and the 
energy release per fission. These are related to the prediction of fuel 
cycle cost and the needs for uranium resources. In the second part, 
oo accuracy of nuclear data is presented taking the case of 
a HTGR as an example. Uncertainties of effective a 
factor, kinetic parameters, temperature coefficient, shutdown 
margin, and axial power peaking factor are related to the uncertainty 
of basic nuclear data. 
37516 Computer assisted learning package in reactor kinetics. 
Smith, P.R. (Queen Mary Coll., London (UK)). J. Inst. Nucl. Eng; 
17: No. 6, 147-149(Nov 1976). 
of neutron flux with time when a step change of reactivity occurs in 
a critical reactor. This requires solution of the characteristic reactor 
kinetic equation often referred to as the in-hour equation; and | 
depends on the delayed neutron parameters, the fuel type, and 
neutron lifetime, and the size of the reactivity step. The package © 
described is designed to allow a student to investigate and compare 
the effects of changes in these variables. A six delayed neutron group 
model and a one delayed neutron model are available each for three 
fuel materials. The package is intended for use in association with an 
introductory reactor physics course; it makes extensive use of 
graphical display to compare parametric responses. The student is 
not required to have of computer or 
computer operation. mathematical model employed is de 
scribed; it involves standard treatment of space invariant reactor 
kinetics; temperature feed-back is not represented. The effect of 
| substitution of **Pu fuel for 7**U can be observed. 
37517 
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of reactivity calculations 
theory. Barz, H.U.; Reiche, C. (Zentralinstitut fuer 
forschung, Rossendorf bei Dresden (German i 
public)). 19: No. 12, 
A new for the perturbation t 
Carlo treatment of a pat of the problem. Tt 
ximations are left. Using special relations 
simple model calculations. applicability suggest- 
its advantages are quantitatively shown by comparis- 
the results with the exact solution. 


mn of space-dependent effects in reactivity mea- 
bein, D. (Zentralinstitut fuer Kernfors- 
1976). (nGerman). 


37520 Application of the model of a porous solid to thermal- 
and heat Gorchakov, 


; Kolmakov, A.P.; Yur'ev, Y.S. (Physical 

Power Insitute). ‘High T Temp. (USSR) (Engl. Transl.); 14: No. 4, 766- 
jan 

A system of equations is derived for the averagea motion of 

anisotropic rod zone of a nuclear 

reactor (by analogy with a porous solid), due allowance being made 

for the three-dimensional forces of nonlinear friction, inertial forces, 


ydraulic perturbation at 


37521 (ANL-Trans—1086) Results of calculating the physical 
characteristics of a standard fast reactor with the OSKAR-75 system 
of constants. Bobkov, Yu.G.; Usachev, P.N. (Gosudarstvenn’ ennyy Ko- 
I'zovani. Atomnoj Ehnergi i SSSR, Obninsk. 
ij Inst.). Mar 1977. T: of FEI—659. 17p. P 


A method for obtaining the OSKAR-75 system of constants, 
intended for design calculation of fast reactors, and the basic features 


REFER ALSO TO CITATION(S) 37158. 37947, 37948, 37949, 
37954, 37996 


fa). 1977, Tp. Cn French). (Co 
Agency. Vien Vienna Tp. ‘dn French). (CONF-7 


on level, becoming tonic of Be in 
press and other media and the subject of “definite” position 
ss parties and social groups. An investigation carried out 
within the Protection Division of the French red Energy Com- 
mission (C.E.A.) has made it possible to specify the 

dimensions at the origin of the attitudes taken on the nuclear 
problem in France. The nuclear topic was therefore compared with 
other present topics interesting public opinion; this comparison was 
made possible by means of an attitude survey covering various social 
groups. A model of social perception was thus developed. 


37523 (INIS-mf—3399, pp 39-40) Atomic energy. Section 5.6.2. 
1976. 
Updated long term plan for NTNF 1977-81. 

A outline is piven of the research 
for Institutt for in the years 1977-81. Research on 
nuclear hnology will be carried out within the Halden 
Reactor ject. IFA also participate in the international Marvi- 
ken programme and in American safety projects in the framework of 
IEA. Other activities will include energy technology research, also 
in IEA, mathematical and jstope methods in the petroleum ‘ed 

production and applications, fundamental research in solid 
state physics and process and environment technology. 


to heat exchanger to the corre- 
and their methods of production. (to an a 
ises ae French Patent 2,284,849/A/ 


A description is given of a flat 
made by closely assembling two 
i h other. In the element thus ob 
t two opposite sides of the 
parallel to the two other sides of the rectangle. identi wry Rg 
channels respectively give on to the ese 
alloy sheet is very thin, under .5mm. The to 
The tial area ofeach rectangular side of 
is around one square metre, its length being greater 
1 metre. The heat is built up of a bank Se elements 
juxtaposed wi uisite interpositions for circula- 


37525 Numerical investigation of statics and dynamics of nuclear 
containment structures. Aktas, Z. (Middle East Technical Univ., 
Ankara (Turkey)); Mutdogan, O. (Turkiye Elektrik Kumuru Nuk- 
leer Enerji Dairesi, Ankara). pp v.4 p.J3/4 1-11 of In Structural 

er, T.A. (comp.) (Bundesan- 
Amsterdam, 


Berlin y, F.R.)). 
orth- Holland (1975). 

From 3. 00 ta 
reactor technology; London, UK (1 Sep 1975). 

One may assume that a circular cylindrical body with a 
spherical cap is one of the most practical and economical for 
concrete nuclear reactor containment vessels which will be subject- 
ed to certain statistical and dynamical loads. Usually, the thickness of 


- such a structure will be so great that one should not assume it as a 


thin shell. A numerical method is outlined which enables one to 
solve a whe gg shell theory equations under any statical and dynami- 

. The basic idea of the numerical method reported is to 
reduce the governing partial differential equations into ordinary 
differential equations by means of a Fourier series expansion in 
circumferential directions. The resulting two point boundary value 
problem in ordinary differential equation in meridional direction is 
then efficiently solved by one of the several numerical techniques 
which are commonly known as initial value methods. In the paper 
the effects of thickness terms and transverse shearing strains ware 
investigated com the solution to those of classical thin shell 
and shallow thin shell theories for concrete nuclear containment 
The of the numerical solution of containment 
structures under statical and dynamical loads is given. pee 
method to treat any arbitrary shaped opening is outlined and 
extensions are discussed. 


37526 Application of finite element 
mechanics. Ando, Y.; Yagawa, G.; 


dynamic analysis to fracture 
Sakai, Y. (Tokyo Univ. (Japan). 
Faculty of Engineering). PP v.5 p.L7/1 1-11 of In Structural me- 


Berli 
lorth- olland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In this paper, the authors present several 
element dynamic analysis to two-dimensional fracture mechanics 
problems. The finite element method for the dynamic analysis pos- 
sesses the same advantages as for the static case, i.e. the feasibility to 
cope with complex geometries and material compositions. The first 
example presented concerns the dynamic stress and strain analysis 
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Using the charge-balance equation and the kinetic equation, 
the properties of a rare-gas plasma in a reactor are calculated and 
compared to experiment: Among the characteristics considered is 
; the electron density as a function of neutron flux. (AIP) 
37519 Consideration 
surements. Fuge, R.; Zie; 
chung, Rossendorf bei ]j 
Kernenergie; 19: No. 12, 3 
For correcting space-depenaen In reacuVvily measure 
ments by reactor dynamical perturbation methods a simple approach 37524 Impro' 
is derived, which contains only one unknown parameter. The valid- sponding exchangers 
é ity of this approach is examined by aompetens with the numerical Francaise d’Ent: 
results of a one-dimensional quasistati wr diffusion pro- 16 Sep 1974. 10p. 
. The consideration of space-dependent effects in reactor Available from Institut National de la Propriete Industrielle, 
methods on the basis of Paris (France). 
this approximation is disc ! 
and the forces of viscous interaction between neighboring cells. For 
calculating the temperature field in the 
See pee reactor an energy equation is derived in 
which the effective thermal diffusivity is ensiod as a scalar quanti- 
ty. In order to illustrate the applicability of this approach to the 
7 calculation of the 7 and 7 fields in the 
stem were des mm a series OF reports Oo th 
Conference on Neutron Physics in Kiev in 1975. Microscopic data 
evaluated and adjusted according to the results of integral experi- 
ments were used to obtain an optimized system of constants for 
atomic reactors. The objective of the article is the characterization 
of the OSKAR-75 system of constants in terms of the results of 
calculation for the standard Baker reactor used for international 
comparison in 1971. 
: COMPONENTS AND ACCESSORIES 
tom International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
In order to — why an = the public 
in favour or against peaceful uses of nuclear energy, one 
not only consider the dimension of the involved Pg radiation 
protection and safety experts will often do. Many other dimensions 
should be considered all the more as the nuclear problem is gaining 


for elastoplastic with geometrical singularities, in which the 
in order to obtain better accuracy with rather coarse finite 
element discretization. In the second example, the dynamic p’ a 
tion of a two-dimensional crack is analysed 
simultaneous use of the finite element dynamic analysis and 
consideration of energy balance of the system. In both of the 
exam) les shown above, the constant stress triangular element is used 
pues uations of motion for the system with res; to incre- 
of the Newmark’s B method wi B equal to 1/4. 


37527 Investigation on brittle fracture of steel plate for nuclear 
Opurs, N (Yokohama National Univ. Gapen)) Ko- 
; Ogura, oko! ati niv. (Japan)); 
shiga, F. (Nippon Kokan K.K., Kawasaki, Kanagawa. Technical 
Research Center); Soya, I. (Nippon Steel Corp., Tokyo). pp v.5 
.L7/10 1-11 of In Structural mechanics in reactor technol 
aeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Ber 
om y, F.R.)). Amsterdam, The Netherlands; North-Holland 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 1975). 

Studies about brittle fracture of steel have mostly been con- 
tal studies concerning plastic condition with Robertson type 
test of large specimen have not yet been carried out. Hence, in this 
study, in order to obtain the basic data for plastic design, the brittle 
fracture propagation and arresting behaviour in the stressed condi- 
tion beyond yield was examined by means of the double tension test 
and ESSO test using ATSM A516 Gr. 70 steel plate which is one of 
the current typical materials for reactor containment. 


37528 Inelastic response analysis of 
Faust, G.; Willam, K.J. (Stuttgart Univ. (TH) (Germ R.). Inst. 
fuer Statik und Dynamik der Luft- und Raumfahrtkonstruktionen); 
Pister, K.S. (California Univ., Berkeley (USA)). pp v. *P. .L3/1 of In 
Structural mechanics in reactor technology. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer "Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


37529 Three-dimensional linear fracture mechanics analysis hs a 
displacement-hybrid finite-element model. Atluri, S.N.; Kathiresan, K. 
(Georgia Inst. of Tech., Atlanta (USA)); Kobayashi, "AS. (Washing- 
ton Univ., Seattle (U SA). Dept. of Mechanical Engineering). pp v.5 
.L7/3 1-13 of In Structural mechanics in reactor techno! ology. 
jaeger, T.A. fuer Materialpruefung, Ber! 
R.)). Amsterdam, The Netherlands; 
From 3. international conference mechanics in 
reactor technology; London, UK (1 Sep 1975). 
This paper deals with a finite-element procedure for the 
calculation of modes I, II and III stress intensity factors, which vary, 
— an arbitrarily curved three-dimensional crack front in a struc- 
tural component. The finite-element model is based on a modified 
varia! priciple of potential energy with relaxed ae re- 
quirements for displacements at the inter-element boundary. The 
utility of the formulation is demonstrated through numerical results 
for the problem of a through-the-thickness crack in a finite width 
plate subjected to combined tension, in-plane shear and out-of-plane 


37530 Structural reliability under time-varying multi-parameter 

loading. Augusti, G. (Florence Univ. (Italy)). pp v.5 p.M5/8 1-10 of 

In Structural mechanics in reactor technology. Jaeger, T.A. (comp.) 

(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
N ; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This paper intends to be a contribution towards the formula- 
tion of a procedure for the solution of the title problem that is at the 
same time correct and not too cumbersome for practical application. 
The problem is examined in detail and a number of possible alterna- 
tive approaches to the solution discussed. Special attention is paid to 
the superimposition of loads of different origin and characteristics 
(e.g. long-term loads like the furniture and usual occupancy load in a 
building, and short-term loads like explosions, earthquakes, storms, 
etc.): it is recognized that a single procedure for all cases does not 
pl mene and that, within a general framework, special 

methods must be devised according to the type of loads and structur- 
al responses. For instance, the of impulsive loads 
must be studied with reference to response time of the structure. 
It is shown that usually, the statistics of extreme values are not 
sufficient for a correct study of superimposition: the instantaneous 
probability distributions of the load intensities are also required. 
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37531 Elastic-plastic dynamic analysis of opening area of an axial 
crack in a pipe under pressure. Ayres, D.J. ee ee 
Inc., Windsor, Conn. (USA)). pp v.5 p.L7/6 1-11 of In Structural 
mechanics in reactor technology. (comp.) (Bundesan- 
stalt fuer Materialpruefung, Berlin ( y, F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). 


37532 Conditional collapse probability under given loads of plas- 
tic plates with random Baratta, A. (Naples Univ. (Italy)). pp 
v.5 p.M5/9 1-12 of In Structural mechanics in reacior technology. 
Jaeger, T.A. (comp.) Moree srw fuer Material 

oe F.R.)). Amsterdam, The 


From 3. international conference on 
reactor “eee London, UK (1 Sep 1975). 

In th tic context of structural safeiy, it is common- 
ty alte t, in order to judge the adequacy of a structure to 
sustain an assigned set of loads, the strength of the structure be 
described as a random variable, and that the significant parameter is 
the probability of failure. The paper deals with the problem to 
calculate as small as possible upper bounds on the collapse probabil- 
ity of a perfectly plastic isotropic supported plate subject to uniform 


37533 Finite element analysis of gecmetric and material nonlin- 
ear dynamic response. Bathe, K.J. 

Cambridge (USA). Dept. of Mechanical Engineering). 

2 1-11 of In Structural mechanics in reactor technolo 

T.A. .) fuer Materialpruefung, Berlin 

2 .R.)). Amsterdam, The Netherlands; North-Holland (1975). 

rom 3. international conference on structural mechanics in 

London, UK (1 Sep 1975). 

In the first part of the paper recently implemented continuum 
mechanics and resulting finite element formulations are surveyed 
which include all nonlinear effects due to large displacements, large 
strains and material nonlinearities. Recommendations for the use of 
the formulations are given. Next, specific problems encountered in 
the implementation of nonlinear feat and elastic-plastic mate- 
implementation of a material model and the continuum mechanics 
formulation used is described. In the third part of the paper the time 
integration procedures that have been employed extensively are 
presented and specific emphasis is given to the use of equilibrium 
iteration in nonlinear static and dynamic analysis. Finally, to demon- 


subjected to high intessity 
tions. 


37534 Buckling behaviour of shells using an axisymmetrical ele- 
ment and a element. Batoz, J.L.; Dhatt, G.; Prost, J.P. 
(Laval Univ., Quebec City (Canada)). pp v.5 p.M4/3 1-13 of In 
Structural mechani ics in reactor tec c- 7 Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; (1975). 
conference on 


problems i) to present an efficient method for locating the unsym- 

metrical bifurcation paths along the symmetrical load displacement 

paths of axisymmetrical shells. It is of utmost importance to study 
the unsymmetrical bifurcations for shells undergoing snap- 

since these shells are Very often sensitive 


by these two elements and to evaluate their relative efficiency and 
reliability for predicting the symmetrical and uns buck- 
ling loads. Also to compare these results with obtained by 
other investigators, experimental and analytical. 


3860 ERDA ENERGY RESEARCH ABSTRACTS Po 
The manner and rate of opening of a crack in a pressurized 
pipe determines the rate of depressurization and the jet forces on the 
pipe resulting from the escape of the fluid. The jet forces and the 
depressurization rate are important parameters in the design of safety 
devices and the evaluation of margins of safety for nuclear steam 
supply systems. In order to determine the greatest jet force possible, 
an axial crack, greater than the largest possible stable crack, is 
assumed to suddenly occur in the pipe under pressure. The opening 
area of the crack is computed by an elastic-plastic large displacement 
dynamic finite element analysis. This analysis is evaluated by the 
a. results of companion elastic-plastic large displacement static and 
>) elastic large displacement dynamic finite element analyses. All com- 
putations are performed on the MARC CDC general purpose finite 
element program. 
strate the recommendations given a variety of problem solutions are 
resented. These include the static and dynamic, geometric and 
f beams, pipes, arches and shells that are 
shear. mechanical and thermal loading condi- 
reactor technology; London, UK (1 Sep 1975). 
The purpose of this study is: (i) to develop a consistent 
cal and to shelis a curved 


oT 


5 


BP swe F 


‘oster Wheeler Corp., Living- 

esearch Center). pp v.5 p.L3/10 1-8 

reactor technology. J T.A. 
.) (Bundesanstalt fuer Material Berlin ( 
) from 3, iat land (1975). 


loading conditions. J. (Commission of the Com- 
munities, Ispra (Italy). Joint Research Centre). or 79 1-11 of 


conference 

reactor London, UK (i Sen 1973). 

The scope of this work is the evaluation of the 
of through-cracks in tubular structures that sustain cycling circum- 
ferential loads combined with axial loads of varying intensities. A 
thorough study of the internal stresses in the tube in all points along 
yielded si it informations on the ‘path of least resistance’ that 
the crack followed. The complete problem involved also the compu- 
tation of the resulting shear component's values and their orientation 
in order to differentiate the in-plane and anti-plane sliding. 


37537 Thermal cracking in reinforced concrete containment 
strectures. Castellani, A.; Fontana, A. 


conference 
UK (1 Sep 1975) 
D tion and width of cracks in a reinforced concrete 


cylinders free from internal structures: b) cylinders with internal slab 
perpendicular to the axis; c) cylinders with radial beam-wall; d) 
structures as in c) where the ovalization of the wall is opposed “ 
circular slab. The cases a) and b) have been analyzed experimen 

by means of a series of models of 1.5 m diameter, 5 cm Giciom 
with increasing horizontal reinforcing, and numerically by finite 
element technique in axisymmetry. An incremental non-linear analy- 
a decreasing sigma/epsilon diagram is not allowed. The cases c) and 
d) have been analyzed only numerically in a linear range. 


37538 Influence of single stiffeners to the safety against buckling 
of conical shells under external pressure. Cech, F.; Fischer, D. 
- Oesterreichische Eisen- und Stahlwerke A.G. 
mec in reactor tec! jaeger comp. 
Material Berke Am- 

orth-Holland (1975). 

conference on 


parameters: increasing of the ring stiffness above the ‘minimum 
stiffness’ does not influence the eigenvalues within a given tolerance. 


and non-linearity in finite element fracture anal- 

; Moustakakis, B.; Wu, T.S. (Argonne National 

SAY ‘pp v.5 p.L7/2 1-10 of In Structural mechanics in 

reactor technology. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
oo F.R.)). Amsterdam, The Netherlands; 


ternational conference on structural mechanics in 
The formation of symmetrical and 


37540 Analysis and design of containment lines. S.W. 
(Presstec Industries, Inc., Hinsdale, Illinois, USA). pp v.4 p.J3/8 of 


3861 


Jaeger, T.A. (comp.) 

g, Ber! lin (Germany, F.R.)). Am- 

orth-Holland (1975). 
erence 


hn J T.A. 

rector technology a UK (1 Sep 1975). 

In this paper, the author has derived a shear deformation 

theory using a variational i 


kowski have lied a similar technique to solve the uations based 


spherical Ertepinar, A.; Akay, 
H.U. (Middle East Technical Univ., Ankara (Turkey)). pp v. 5 Ms 
10 1-9 of In ome mechanics in reactor technology. 


_ This work investigates the breathing i 
i to a finite, axisymmetric deformation field caused by 


i ‘ge expres- 
highly prestressed state. Frequency versus ini ‘ormation param- 
eter curves are given for several ity functions and for 

wall thicknesses. The 


Missiles and Space Co., 
v.5 a_i 1-11 of In Structural mechanics 
comp) (Bundesanstalt Tur Material 


modeled as axisymmetric systems y nonaxis 
Two procedures are usually 


program. A third approach is paper: isymme- 
tric (A) portion is treated with a shell- eo solid-of-revolution code 
involving N circumferential harmonics, the nonaxisymmetric (G) 
portion is treated with a general structure code, and the results of the 
two treatments are then coupled. pe ae offers promising 
advantages in both modeling accuracy computational economy, 
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37535 Design against buckling of nuclear components. Berman, In Structural mechanics in 
L;G (Bundesanstalt fuer Material 
ston sterdam, The Netherlands; 
of From 3. international 
reactor-technology; London, UK (1 Sep 1975). 
n F.R. Published in summary form only. 
Ms pape Valuales Wc OUCKIINg Gcsign rules nucical 37541 Consideration of shear deformation in the analysis of 
power plant components. These rules are given in Section III and unsymmetrical bending of moderately thick shells of revolution. Das, 
M.L. (Chas. T. Main, Inc., Boston, Mass., USA). pp v.5 p.M3/1 1-18 
in 
whi 
eee ry neglecting the transverse normal stress. This theory is 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- used to analyze shells of revolution subjected to arbitrary load 
distribution. The shell material is assumed to have two-dimensional 
elastic isotropy in directions tangent to its surface. Young’s modulus 
may vary through the thickness and in the meridional direction. 
Poisson's ratio is assumed to be constant. Arbitrary temperature can 
be applied to the shell. Change of Young’s modulus in the circumfer- 
ential direction due to high temperature variation is neglected in the 
theory. All pertinent variables are expanded in Fourier series in the 
circumferential direction to get 5 ordinary differential equations, 
decoupled in individual Fourier components of independent dis- 
placements. Finite difference numerical technique is used to solve 
these differential For these_numerical 
— T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin kowski. 
(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 
(1975). 37542 Radial oscillations of 
: From 3. i 
reactor technolog 
The distril 
wall of a cylindrical Container are Cxamined, tO eValuate tne polen- 
tial air leakage under a given pressure gradient. The containers are many, F.R.)). Amsterdam, The Netherlands; North-Holland (1975). 
i i " From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 1975). 
sp: 
subj 
uniform internal and/or external pressures. A neo-Hookean material 
with a material constant varying sae yg the radial 
direction is used. The shell is first subjected to finite, axisymmetric, 
static deformations and is then exposed to a secondary, axisymme- 
lacement field. Based on the of small 
of the shells for varying prestress values are observed from these 
| curves. When the frequency of breathing motions cease to be real 
valued, the superposed secondary motions are no longer periodic. 
Thus, the critical value of the prestress causing instability is defined 
as the one which corresponds to zero frequency. It is seen that when 
reactor technology; London, UK (1 Sep 1975). the nonhomogeneity parameters are taken zero, the known results of 
corresponding buckling modes of cy conical sul 
jected to external pressure and stiffened by rings. As a result the 37543 Constraint techniques for coupiing of discrete axisymme- 
‘minimum stiffness’ of the ring-ribs is evaluated in relation to the tric and general structures, Felippa, C.A.; Geers, La pon gr 
ruefung, Berlin 
North-Holland 
(1975). 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 yf 1975). 
Many nuclear ospace and hydrosp structures can be 
tric code by ignoring or circumferentially ‘smearing’ nonaxisymme- 
and seconaary iCKS Is USile Lie ment tric components, which are then analyzed in greater detail with a 
and a total energy rate technique for fractere analysis. The study general program, or (2) the entire system is analyzed with a general 
focuses on the influence of morphology and changing 
boundary conditions on the construction of analytical models for 
fracture investigations. 


but requires careful considerations concerning the selection of cou- 

pling technique. 

37544 Mathematical model of medium for analysing the inelastic 
structures subjected to repeated actions of load and 

D.A.; (Chelyabinskij Politekh- 


olland (1975). 
3. international 


The adequate 

h operating conditions requires constitutive equations which can 
eles such Goce of structural alloy behaviour as anisotropic 
hardening, unsteady interaction between plasticity and A 
ond ether deter der effects It is rather 
required equations using approac 
respect the structural models (based on the idea of Masing 
scheme) provide greater possibilities. 


— a a survey of applications in 
, J.E. (Purdue Univ., La- 


erlands; North-Holland (1975). 

From 3. international 
reactor technology; London, UK (1 (1 Sep. 1975). 

The paper discusses problems of shells, control rods, turbine 
wheels and foundation slabs along with problems of straight and 
curved beams of either solid or section which may exist in 

supporting or enclosing structures. mathematical formulation of 
ares several classes of problems is given, the similarity which exists 
between the equations of the several problems is indicated, and their 
solution by a single, 


lar plates. Goldberg, J.E.; Korman, T.; Morghem, F.T. (Purdue 
Univ., Lafayette, Ind. (USA)). pp v.5 pMS/3 1-7 of In Structural 
mechanics in reactor noe «He Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Material fung, Ber “Germany, ERS Amsterdam, 


jorth-Holland 
erence on structural mechanics in 
around a circular hole in 


37547 Theory for anisotropic and laminated piates. Gotteland, 
M. (Institut National des Sciences Appliquees (INSA), 69 - Villeur- 
banne (France)). pp v.5 p.M5/4 1-7 of In Structural mechanics in 
reactor technology. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
1a; Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). (In French) 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
The analysis of dynamic response of anisotropic and laminat- 
ed plates requires the knowledge of ao ne and eigenvectors. 
for numerical solutions. A general functional for this problem is 
developed. In the first part, a general formulation of the variational 
method for a global theory of anisotropic plates is derived by using 
the scheme of Pister and Sandhu. The plate is regarded as three- 
dimensional volume and the displacement field | is 


€ continuity of the displacement field 

ise continuous and 

shear stresses at the 

of the layers enter The set of constitutive 

equations as derived from the functional in terms of usup(k), Zsup(k) 
and Msup(k) (stress resultants, stress couple in each layer). 


theory i 
Herrmann, Achenbach, but a general functional 
for solving numerical problems is achieved directly. 


37548 Dynamic, large-deflection, inelastic and thermal stress 
analysis by the finite element method. Haisler, W.E.; Stricklin, J.A. 


ERA VOL. 2, NO. 15 


exas Agricultural and Mechanical Univ., College Station (USA). 
of Aerospace Engineering). pp v.5 p-M4/8 1- -14 of In Structur- 
stalt fuer Material; Berlin (Germany, 
The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 


thermal response of 

perature sat material properties and (2) the demoe- 
stration of the theory and program through the solution of several 
complex, highly nonlinear structures subjected to severe mechanical 
and thermal transient loadings. 


37549 Creep rupture of structures subjected to variable load, 

Hayhurst, D.R. (Lecester Univ. UK). 

Structural mechanics in reactor techno! aeger, T.A. ( 
FRI Awe 


orth-Holland (1975). 


37550 Thermal analysis of cracked bodies using finite element 
Price, R.H.; Harrison, R.P. (Central Elec- 


ternational conference on 

reactor technology: London, UK (1 Sep 1975) 

The calculation of stress intensity factors by finite elements is 
now a well-established technique. Accurate computational proce- 
dures are now available for two and three-dimensional cracked 
structures. So far, however, nearly all calculation methods, including 
boundary point collocation, integral equations and closed form solu- 
tions, have avoided thermal situations. A variety of methods for 
calculating stress intensity factors in thermal stress fields is described 
which are applicable to the finite element method. The paper devel- 

equation in terms of finite element theory 


creep ratchetting 
(Union Coll., N.Y. 
National Lab., Ill. (USA)). pp v.5 p.M3/9 1 
mechanics in reactor technology. J: , T.A 
stalt fuer Material ung, Berlin ( 


tions which determine the solution of the strain growth 
per cycle are presented. The flexibility of the analysis provides a 
means for including the effects a 


3862 ERDA ENERGY RESEARCH ABSTRACTS ee 

ics in, reactor technology. Jaeger, T.A. (comp.) (Bundesanstalt fuer 

y, F.R.)). Amsterdam, The Neth- 

mference on structural mechanics in 

: (1 Sep 1975). 

In the paper a version of a mathematical (‘structural’) model 

of elasto-plastic creeping medium, and its application for describing 

the mechanical behaviour of structures subj to alternatin 

S 

From 3. internatio tural mechanics in 
reactor technology; London 

In this paper constitutive relationships are proposed and the 
a behaviour of kinematically determinate structures are stud- 

; ied for variable loading and isothermal conditions. The theoretical 
) results are used to predict the life of a beam of rectangular cross- 
section subjected to uniform bending moments. The results of experi- 
fayette, Ind. (USA)). pp v.5 p.M1/1 1-12 0 tructural mec erse mo- 
method. 
_ T.A. (comp.) (Bundesanstalt fuer Materialpruefung, _ 
gmat F.R.)). Amsterdam, The Netherlands; North-Holland 
e erlands; including thermal loads. Following this, the energy rate 
From 3. in consequently the stress intensity factors are derived. Considerations 
reactor technology; of the classical near crack tip — are made and deficiencies 
__ The proble with the popular substitution methods are highlighted. A method of 
a thin plate of m removing these deficiencies is described. 
treated in the present paper. Using a triangular micropolar plate 
4 bending element, the stress concentration around a circular hole in a ells. Hibbeler, R.C. 
rectangular plate under uniform transverse loading is treated. The ng, P.Y. (Argonne 
results are compared with exact and finite element solutions of the -6 of In Structural 
corresponding problem of classical elasticity. at”. (Bundesan- 
F.R.)). Amsterdam, 
hctural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This studies the behavior of thin shells, in particular, 
cylindrical fm spherical shells, which are subjected to a long-time 
cyclic thermal gradient. Like many reactor =e (shells) 
which are subjected to start-up and shut-down itions, provided 
the temperature is high enough, the shell will exhibit a progressive 
growth with each cycle of temperature. This phenomena is often 
referred to as ratchetting and is caused by inelastic strains developed 
by creep. Although the thermal stress distribution is biaxial, it is 
possible to represent the material behavior using a simple uniaxial- 
time and temperature dependence of material properties. A step 

— the part 4 at for multilayered temperature variation is considered. 
ates is ex ed. The general functional of the three-dimensional 
37552  Damage-induced tensile instability. Hult, J. (Chalmers 
* Tekniska Hoegskola, Goeteborg (Sweden)). pp v.5 p.L4/8 1-10 of In 
Structural mechanics in reactor technology. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer ee Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 
From 3. international conference on structural mechanics in © 
veloped by Sun, reactor technology; London, UK (1 Sep 1975). 
ith several fields The paper presents a unified description of ductile and brittle 
rupture phenomena in structural components under tensile loading 
with particular emphasis on creep rupture. The close connection 
a direct counterpart for brittle failure. The damage concept due to 
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Kachanov, and Rabotnov has been extended to describe also instan- 
taneous brittle failure under monotonically increasing load as well as 
dw/dt = g'(s).ds/dt + f(s) where w denotes damage and s 
absence of g’(s) this law coincides with the one by 
Rabotnov. The describes this ex damage 
i its i and limitations. Two structural 
the uniform tense ba ubject to 
istories, and 2) the thinwalled spherical 


failure 
, N.Y. (USA). Depi. of Meghan 
"of In Structural mechanics in 


ternational conference on 
“London, OK (I Sen 1975) 
considerable 


There has been amount of work done in the field 


on structural 
-A (Leicester Univ. (UK)). pp v.5 p.L6/1 1-10 of In 
ics in reactor technology. Jaeger, T.A. (comp.) 
i Berlin (Germany, F.R.)). Am- 
(1975). 
on 


by numerical integration. 
Chicago (USA). Dept. of Civil ; Ahmed, H.U. (Ar- 

gonne National Lab., Il]. (USA)). /2 1- 10 of tn Strecter 
ie reactor technology. Jaeger, T.A. fore .) (Bundesan- 
stalt fuer , Berlin (Germany, R)). Amsterdam, 
The Netherlands; North-Holland (1975). 


i i 
element method when lied to shells of revolution. In the numeri- 
cal integration the governing differential equations of 
motion are converted into a set of initial-value pr 
initial-value problem is in 


tions. For ion elasto-plastic 


extraneous solutions within the numeri- 
cal integration procedure 
revolution is adopted to account for lar, 

tions is quite in specific segment e.g. 
conical any combina- 
tions thereof can be handled easily. 
under arbitrary loading. Leonard, J. 
Inst. of Tech., Chicago (USA). Dept. of Civil Engineering). 
.M3/8 1-10 "of In Structural mechanics in 


London, UK (1 Sep 1975). 
A formulation and solution technique are presented for the 
creep analysis of shells of revolution subjected to arbitrary loads and 


strain hardening 
i one of shells of revolution are derived. 
mental behaviour is assumed during each time step. The 
integration technique. 


37559 dynamic instability of 
element method. Leonard, J.W.; Ghazvinian, 
Tech., pa Dept. of Civil Engineering) 
Helland (1975) 
Foams 3. conference on strectural 
; London, UK (1 Sep 1975). 


the matrices to upper 
form and hes applying the QR algorithm. While this 
method is not efficient computationally for symmetric probl 
non-conservative stability pro lems —— to non-self-adjoint ei 
value i 
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is possible, nevertheless, to demonstrate the physical interpretation 
of the damage state. - 

37557 
From 3. international conference on structural mechanics in 

subject to a Heaviside history Of internal pressure. reactor technology; London, UK (1 Sep 1975). 

An economic technique for the numerical analysis of the 

37553 Nonlinear effects of high temperature on buckling of struc- o-plastic behaviour of shells of revolution would be of consider- , - 

tural elements. iyenge, N.G.R. (Indian Inst. of Tech., Kanpur). pp : 

v.5 p.L2/6 1-10 of In Structural mechanics in reactor tec 1 

Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, 1 

a y, F.R.)). Amsterdam, The Netherlands; North-Holland 

1975). 

‘ From 3. international conference on structural mechanics in 

reactor technology; London, UK (1 me '> 

Structural elements used in nuc tO satisfy bound cond! 
high temperatures. Since with increase in temperature is a behaviour, the equations are 
gradual fall in the elastic modulus and the stress-strain relationship is in an iterative manner using 
nonlinear at these operating load levels, a realistic estimate of the he Newton-Raphson procedure. Suppression techniques are incor- 
buckling load should include this nonlinearity. In this paper the 

buckling loads for uniform columns with circular and rectangular 

cross-sections and different boundary conditions under high tem- 

perature environment are estimated. 

37554 Inelastic stress 

cal Engineering). pp v.5 p. 

reactor technology. _ Pad TA. (comp.) (Bundesanstalt fuer Mater- 

(Germany, F.R.)). Amsterdam, The Netherlands; 

North-H (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). aeger, I.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 

Published in summary form only. — y, F.R.)). Amsterdam, The Netherlands; North-Holland 

37555 Design of structural elements against low-cycle fatigue 

conditions - a critical review. Krishnasamy, S. (Ontario Hydro Re- 

On (Canada). 1-18 of In Structural mechanics ia 

tario . Pp v.5 p. -18 0} mechanics in temperature changes. Arbitrary creep laws are admitted in the 
reactor technology. Teeger, T.A. (comp.) (Bundesanstalt fuer Mater- formulation with specific attention given to the two common laws, 
3 a ace (Germany, F.R.)). Amsterdam, The Netherlands; 

North-Hi (1975). 

From 3. in mechanics in 

of low-cycie laligue Over the past decades. Some Of these WOrk: 

study the material response and others investigate the structural 

response under low-endurance fatigue conditions. There are also 

investigations attempting to relate material behaviour to structural 

in this field by researchers along with the contribution of the 

authors to this subject over the past eleven years or so. Possible 

from this study that, in general, the material behaviour 

under cyclic loading conditions can be related to the study of 
structures. The paper concludes that the behaviour of simple and In this work the non-conservative stability of arbitrary shaped 
indeterminate components subjected to low-cycle fatigue conditions flat plates is investigated using the finite element method with 
can be established by employing moment-curvature models devel- isoparametric meer elements. The basis of derivation of the 
oped from Se tests. A reasonably sood correlation has finite element equations is Hamilton's Principle extended to include 
been found theory and experiments. it is also proved that non-conservative forces. Eigenvalues of the resulting non-symmetric 
irrespective of whether a component is subjected to load or deflec- 

tion control, it ‘shakes down’ to the same terminal state. The moment 

curvature models coupled with a failure criterion both developed 

from data on beams under bending are used in estimating the 

structural life fairly accurstely. 
‘ system eigenvalues, the natural frequencies Of the total plate and th 

37556 : critical rigs Sen are determined. Several sample problems are 

mance. Leckie, F solved to verify the technique developed, and to illustrate the 

(Bundesanstalt 

sterdam, The Ne’ 37560 Analysis of low cycle fatigue performance of welded struc- 

From 3. ii tural joints. Lomacky, O.; Ellingwood, B.; Gifford, L.N. (Dept. of 
reactor technology; London, UK (1 Sep 1975). the Navy, Naval Ship Research and Development Center, Bethesda, 
Using a state variable approach it is shown how the results of Md., USA). pp v.5 p.L6/6 1-13 of In Structural mechanics in reactor 
appropriately chosen tests can be used to develop constitutive —_ technology. oe (comp.) (Bundesanstalt fuer Materialprue- 
tions which describe the effects of creep deterioration on the defor- fung, Berlin ( y, F.R.)). Amsterdam, The Netherlands; 

systematic phenomenological h can be developed. Using this From 3. international conference on structural mechanics in 

epproach in conjunction with the results of multiaxial stress tests 

constitutive equations are proposed which define creep comprehensive roach to low cycle fatigue assessment o! 
deformation rates in terms of applied stress and a material state structural based om the etifiantion of email specimen dome and 
variable, referred to as damage. In spite of the fact that the i structural analysis is presented. The analysis is based on the predic- 
tion of crack initiation, and crack propagation at stress raisers. Finite 


element methods are used to estimate stress concentration and stress 
intensity factors at complex weld geometries. Because of the statisti- 
cal variability inherent in the material characteristics, weld flaw 

, and the load spectrum, probabilistic analysis is also includ- 
ed. The methodology presented in this paper will prove useful for 
the selection of design stress levels, and establishment of weld 
acceptance standards. 


37561 Shakedown analysis of elastoplastic structures: A review of 
recent developments. G. (Politecnico di Milano (Italy)); 
Koenig, J.A. Fundamental Tec! Research, 
Warsaw, Poland). .L5/1 of In S ics i 
reactor technology. ate .A. (comp.) (Bundesanstalt fuer Mater- 
i Berlin (Germany, F.R.)). The Ni 
North-Holland (1975). 

From 3. international conference on 
reactor technology; London, UK (i ane 1975). 

Published in summary form onl 


ialpruefung, lin - 
many, F.R.)). — The Netherlands; North-Holland (1975). 
F on structural mechanics in 


conference on 
Published in summary form only. 


analysis for elastic fields with stress singu- 
han, V.; Roa, A.K. (Indian Inst. of Science, Ban- 

v.5 p-MS/2 1-10 of In Structural mechanics in 
, T.A. (comp.) (Bundesanstalt fuer Materialprue- 


conference 
reactor technology; London, UK (1 Sep 1975). 
In the complex structures of Nuclear 
thermal or other environments. In an elastic sense, the structur- 
i i ities. Continuum-finite hybrid formula- 
in which a differential equation omy gs is 


lem’ of a rectangular strip in which one end is clamped, the opposite 


complex configurations i 
estimated, orders are small, stress 
estimated, solution conv is 

ergence 


37565 General shakedown theorem for elastic/plastic bodies 
work hardening. Ponter, A.R.S. (Leicester Univ. (UK)). pp v.5 p.L5/ 
2 1-8 of In Structural mechanics in reactor technology. , T.A. 
.) (Bundesanstalt fuer Berlin ( 
ER). Amsterdam, The Netherlands; North-Holland (1975). 
3. i conference on structural 


vessels have taken account of such calculations. The theory of 
shakedown suffers from two defects, geometry changes are ignored 
tutive relationship which includes neither work hardening nor the 
Bauschinger effect. This paper is concerned with the latter 

A very general lower bound shakedown theorem is derived for an 
— a theorem is then applied to 
perfect, isotropic and kinematic hardening plasticity. 
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Ponter, A.R.S.; Walter M.H. 
(Leicester Univ. (OK)) v5 p.L5/8 1-16 of in Steuctural tnecham 
Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Berlin (Germany, F.R.)). Amsterdam, The Neth- 

lorth-Holland (1975). 
From 3. international conference on structural mechanics in 


appropriate to many pean situations and when 
the temperature and histories are cyclic with relatively short 
cycle times. The results of the paper show that the behaviour of 
structures subject to a time constant tem) distribution may be 
related to material behaviour without difficulty. When temperature 
and load vary with time, the more important feature of the structural 

although certain features of the 


3. international conf 
reactor technology; 
jected to cycle o 
sured in days then, effectively, —— 
haracteristic material 


Maximum ip prob! 
op 
derives a method of creep analysis for i 


discussed. 

mechanical loading which is to a 
of conventional step by step analysis. 


a review. 
Bangalore). pp pMS/II of In Structural mechanics in react 
fang. Bert Amsterdam, The Netherlands 

F.R.)). The Ni 
Nowh-Holland 


3864 ERDA ENERGY RESEARCH ABSTRACTS Po 
Although there has been extensive investigation of the creep 
behaviour of structures which are subject to isothermal conditions 
and constant load, the behaviour when temperatures vary spatially 
and both load and temperature vary with time has received relative- 
ly little attention. Numerical solutions are extremely difficult to 
produce under these circumstances and appropriate constitutive 
= relationships have yet to be evolved. This attempts to delin- 
S 37562 Elasto-plastic thermal creep analysis of thin cylindrical 
shells. Mak, C.K.; Cheng, W.C. (Notre Dame Univ., Ind. (USA)). pp 
v.5 p.M3/6 of In Structural mechanics in reactor technology. Jaeger, 
material behaviour remain ill ; 
eyeltc loading. Pomter, (Leicester (UK). pp 
75). cy ‘onter, A.R.S. niv. v.35 p. 
1-7 of In Structural mechanics in reactor technology, Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, 
37563 Analysis of stiffened plates considering non-linear material mechanics in 
and geometric behaviour. Moan, T.; Soereide, T. (Trondheim Univ. ‘ 
(Norway)). pp v.5 p.M5/5 of In Structural mechanics in reactor ign, the average 
technology. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- structures which 
fung, Berlin | avenue, F.R.)). Amsterdam, The Netherlands; which are mea- 
North-Holland (1975). assumed to be 
tural mechanics in It is suggest- 
ed that an acceptably accurate-method of creep analysis can be 
devised which assumes that the ratio of the cycle time to a charac- 
teristic material time is zero. The material time may be taken as the 
time to accumulate creep strains equal to an elastic strain at a 
37564 maximum or mean stress in the body, assuming steady state creep 
lari conditions. The purpose of this paper is to derive the continuum 
galore) equations which govern this extreme behaviour and show how the 
techno solution may be computed using finite element method. The first 
fung, Berlin (Germany, F.R.)). Amsterdam, e Ne ; part of the paper carries through the analysis for an arbitrary creep 
North-Holland (1975). constitutive 7 in terms of a set of state variable 7 
37568 Design and analysis of connections and discontinuities i 
structure. There are situations where this concept can be very 
effectively extended to develop a finite element formulation of the 
sub-structure type, in which each sub-structure consists of a ‘single 
finite element’, so that the total structure is represented by only a 
handful of finite elements. To illustrate the method, the ‘end prob- 
chnologv: London, UK (1 Sep 1975 
end is stressed or stretched, and the two transverse edges are stress a a _ (1 Sep ). 
free is considered. The ial features of this analysis are that Published in summary form only. 
only a few elements are 
gularities are properly 37569 § Dynamic nonlinear analysis of shells of revolution. von 
element refinement and, Riesemann, W.A. (Sandia Labs., Albuquerque, N.Mex. (USA)); 
Stricklin, J.A.; Haisler, W.E. (Texas Agricultural and Mechanical 
Univ., College Station (USA). Dept. of Aerospace Engineering). pp 
v.5 p.M4/6 1-10 of In Structural mechanics in reactor eg 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, 
om” F.R.)). Amsterdam, The Netherlands; North-Holland 
Frora 3. international conference on structural mechanics ia 
reactor technology; London, UK (1 Sep 1975). Sep el 
In recent years the design of metallic structures under vari- TO have been dgvehipes at Texas A and M University for the 
able loading has been assisted by the application of Melan’s lower cle aa dynamic nonlinear analysis of shells of revolution. This 
bound theorem for the shakedown on an elastic/perfectly plastic paper discusses one of these, DYNAPLAS, which is a program for 
the transient response of — stiffened shells of revolution subjected 
to either asymmetric initial velocities or to asymmetric pressure 
= Both material and geometric nonlinearities may be consid 
37570 Vibrations of composite circular shell structures due # 
transient loads. Schrader, K.H. (Bochum Univ. (Germany, F.R)} 
Abt. fuer Maschinenbau und Konstruktiven Ingenieurbau); Krutzik, 
N.; Winkel, G. (Kraftwerk Union A.G., Offenbach (Germany, 
F.R.)). pp v.4 p.J4/5 1-14 of In Structural mechanics in reactof 
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technology. J: (Bundesanstalt fuer Materialprue- 

fung, Berlin R.)). Amsterdam, The Netherlands; 

North-Holland (1975). da 
Fi 3. international conf 


direction a consistent mass model has been used. By variation of the 
virtual masses it is clarified, how these additional masses influence 
the vibrational behaviour of the composed system. Another aspect 
which is investigated is the influence of different stiffnesses of 


on the inner surface of the shells is explored. Here it seems to be 
possible to locate an area of maximum strain. Rotational loads as 
well as nonrotational loads are considered. 


37571 Effect of nonalignment of load on crack propagation. Sih, 
G.C. (Lehigh Univ., Bethlehem, Pa. (USA)). ip Med eg 1-9 of In 
t fuer Material ruefung, Berlin (Germany, F.R)). Am- 


i 
is to predict the conditions under which a crack in a structural 


Design of rotating components to probabilistic criteria. 
Smith, C.O. (Detroit Univ., Mich. (USA)). pp v.5 p.M5/10 1-12 of 
In Jaeger, T.A. (comp.) 
F.R.)). Am- 

orth-Holland (1975). 


characterized by spectra of values, rather than by unique values, and 
(2) a small, but finite, probability of failure must be recognized in any 
design. By coupling the stresses due to the applied loading as 
by the equations given in the paper with the 

available in a material, reliability can be calculated. Conversely, for a 
given reliability (or the Ae acceptable probability of 
the illustrations of 

i wound rotors, and 


calculating time-varying 

systems of variational calculus. 

Stefanou, G.D. (National Tech. Univ. of Athens (Greece). Inst. of 
Structural Analysis and Aseismic Research). oe TA 1-16 of 

lands; North Holand (197) 
conference on 


tems operating at elevated temperatures with 

calculus of variation. The paper mainly deals with the application of 


Svalbonas, V. (F; 

(USA)); Kalnins, A. (Lehigh Univ., Bethlehem, Pa, (USAD). 
Salt fer Ma in reactor 

oe F.R.)). Amsterdam, The Netherlands; North-Holland 


From 3. i conference on structural mechanics in 
UK (1 Sep 1975). 


international 
The problem of dynamic stability is substantially more com- 
at this date suitable vance peat for nae buc! of shells, 
which are both logically sound and practically applicable, aren 
encompassing various degrees of complexity, involving a range 
of simplifying assumptions. The purpose of this 
and evaluate some spe by applying 


to cycles temperature. zyszyn, Z. (Computer 
Center, Technical University v.5 p.L5/ of 
in reactor technolo; aeger, ‘comp. 
(Bundesanstalt fuer Material Dette, Aw 
sterdam, The Netherlands; orth-Holland (1975). 
From 3. international conference on structural mechanics in 
reactor technology; Sep 1975). 
Published in form only. 


37576 Validity of shell theory for layered media. Widera, 
G.E.0.; D. (Illinois Univ., Chicago (USA)). 
1-12 of tructural mechanics in reactor technology. J 

(Bundesanstalt fuer Materialpruefung, Berlin (| 

international confi 


eusieieeaeaiaaae London, UK (1 Sep 1975). 
ide the design of reinforced 


R.)). Amsterdam, The 


F 3. i conference 
London, UK (1 Sep 1975). 
The service life of structures 


operating under the 
’ of variable temperature and loading is limited by excessi 


Basing on hanov concept of damage, Leckie 
suggested constitutive equations which material. Th 


loading 
cat upon the rupture life of cylinder 
in detail 


Filter system for radioactive fluids. Gischel, E.H. (to 
Brunswick Corp). ""German(FRG) Patent 2,518,453/A/. 13 Nov 
1975. 39p. me German). 


from uid flows fom the cool idge 
from fluid flows, e.g. from the coolant of a nuclear 
the depos- 


relate to 
rine ction 
37579 Three dimensionai stress analysis of nozzle-to-shell inter- 
poor. H.; Ueda, M. (Hi Shipbuilding and Engineer” 
u tac 
Co. Ltd., Osaka (Japan). Technical Research Lab.) 

Zasen Giho; 36: No. 4, 209-216(Dec 1975). (In Japanese). 

In the design of chemical reactors or nuclear pressure vessels 
it is often important to evaluate the stress distribution in nozzle-to- 
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prob- 
M.H. 
-chan- 
it fuer 
Neth- reactor technology; ion, 7 
aye Referring to a container consisting of different shell struc- 
ret tures-such as spherical, cylindrical and conical shells-the dynamic 
behaviour of coupled shell structures due to transient loads is investi- 
‘tines gated. The spatial structure including the filling of water is idealized 
atiall as a three-dimensional model considered by virtual masses added to 
, ‘ive. the shell structures. In circular direction as well as a meridional 
ult to predictions, by various methods, of the dynamic buckling of this 
tutive shell into unsymmetric modes, are then investigated and compared. 
el are 37575 Numerical shakedown of 
when subst. res Or pé 5 9 subdstruc es On the natura! eq ncies 
short and on their affiliated eigensystems. Furthermore, the maximum and 
our of minimum stresses in the structures caused by transient loads acting 
y be 
ature 
of the 
rapid 
».L6/3 
otal reactor technology; London, UK (1 Sep 1975). 
nics in 
vi 
e mea- component 0} mai propagate. iS accomp! y Owards a more analyti basis, One needs plate and shell theories 
J to be application of the strain energy density criterion. The sensitivity of — have —_ —— by Sees, and/or with exact L 
iggest- nonalignment of load with crack geometry that leads to nonplanar imensional solutions. Towards this end, a comparison study is 
n be crack Sout is also jena” ” carried out in this paper between the solutions of a first and second 
harac- order ——— anisotropic shell theory and that obtained 
as the from elasticity theory. The particular problem considered is a com- 
n at a posite cylindrical shell subjected to a general type of 7 (inter- 
creep nal and external ——_ stretching and rot ag Numerical results 
tinuum are carried out for laminated shells (the theory allows each of the 
ow the layers to — different thickness and elastic properties) and the 
he first rom 3. interna’ erence on struct mec In validity of the shell theory solutions is examined in terms of the 
creep reactor technology; London, UK (1 - 1975). variation in the thickness to radius ratio, the manner of layering and 
‘ion This pages yomeate equations for the mean values and stan- the orientation of layer properties. 
=d with dard deviations of stresses developed in rotating disks. Inherent in 
is these equations are the facts that (1) design variables are generally ~ ~ Wes 
7 (Poland)). pp v.5 p.5/10 1-17 of In Structural mechanics in reactor 
technology. T.A. (co Materialprue- 
fung, Berlin (Germany, F. Netherlands; 
North-Holland (1975). 
‘ities in ructural mechanics in 
poe turbine wheels are provided. Me a 
and 
reep 
thc POSSIOMILICS OF GCSCripuon OF tie CICep A our 
USA)} 
SA) 
olland 
The analytical procedure of the variational principle is described and 
>mpute the mathematical expressions are developed for uniaxial and biaxial 
for the stress problems. The solution for the biaxial state of stress is carried fed particies, the service perso BS exposed tO hepipioie amounts 
m. This out by a two-dimensional finite element stiffness analysis and its of radioactive radiation only. The filter cartridge is exchangeable, 
for 
rom application to a real problem is demonstrated by an example. The 
ibjected application of the method to simple reinforced and prestressed 
pressure concrete structures is also demonstrated here by two examples. 
37574 of shells: evaluation of various methods. 
due to 
F.R). 


shell intersections. The finite element method is a tool for 

eet pecially, mesh data o ue nozzles 

tial nozzles, in which stress concentration is very high, are 

eed The authors made a mesh generation 

used to any nozzle-to-shell intersections, and 


- Gi i 
building and Engineering Hitachi Zosen 
Giho; 3%: No. 4, 201-208(Dec 1975). (in Japanese ) : 


describes problems in iibelomion and quality as- 
vy walled pressure vessels designed in accordance 
Boiler and Pressure Vessel Code. Section VIII, Divi- 


heavy plates, welding, i cladding, post weld heat treatment 
and their related facilities are shown. 


Application of high strength steel to nuclear reactor con- 
Sato, M.; Takano, G.; Uebayashi, T.; 
Yoshida, K. (Mitsubishi Hi vy Industries Ltd., Tokyo (Japan)). 
Giho; 13: No. 1, 10-20Jan 1976). (In Japanese). 


tensile strength than SGV 49 steel, good weldability a higher 
fracture toughness and moreover, possessing satisfactory properties 
without The authors conduct- 
ed a series of v tion tests on high strength steel developed by 
modifying the ASTM A 543 Grade B Class | steel with a view to 
adopting it as a material for the nuclear reactor containment vessels. 
As the result of evaluation of the test results from various angles, we 
confirmed that the high strength steel is quite suitable for the 
manufacture of nuclear reactor containment vessels. 


37582 Study on the fracture toughness of heavy section steel for 

; Funada, T. (Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Juko Giho; 13: No. 1976). (In Japanese). 

Steel plates used for nuclear reactor pressure vessels are 
becoming thicker as the vessels increase in size. In order to 
brittle fracture of the vessels it is necessary to grasp the fracture 
B Cl. | steel plate. As 
a result of these tests they could grasp the brittle fracture initiation 
and propagation arrest characteristics of a heavy section steel plate. 
They also conducted small-size tests and investigated the relation 
between the results of the tests and those of the full thickness large 
tests. The results are briefly as follows: (1) wr 8 absorbed energy 
decreased as the location varied from surface to inside, but it 

ted almost uniform toughness in a thickness range of 1/4 to 3/ 
4. (2) The critical crack size for brittle fracture initiation in case 
stress of 14.1 a was loaded at 0°C was so large that leakage 
would occur. On the other hand, the critical crack size for propaga- 
tion arrest was very smaller than that for initiation. From this fact, it 
can be said that the steel can be used under ordinary condition in 
order to prevent brittle fracture initiation but *. +e 
conditions in order to prevent pro 
number is limitted, showed that the crack p' 

was uniform and independent on 

thic! of test specimen was more than 75 mm. 


37583 Nuclear reactor pressure vessel nozzle penetration device. 

(to Babcock and Wilcox Co). Netherlands Patent 7,600,936/A/. 30 
Jan 1976. 8p. (In Dutch). 

nuc! reactor pressure vi nozzle ion device 

for fluid coolant delivery to the reactor oe iene heat 

exchangers located within the vessel is described. The nozzle pene- 

tration device comprises a nozzle conduit having an annular double 

wall open at one end with thermal insulation , having 

the outer wall end attached to a portion of the reactor pressure 
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vessel and disposed radially therefrom, forming an air space be- 


personnel radiation exposure plants. 
Fujii, M. (Hitachi Ltd., Kawasaki, Kanagawa (J 
Ener, Research Lab.); Mizuno, K. Hitachi Hyoron; 
110(Feb 1976). (In Japanese). 

If the operation and maintenance of nuclear power 
nuclear power stations in construction will be an 
high mechaizaton of maintenance and inspection and 


sis equipment for the radioactive nuclides in reactor water were 
developed. The movable inspection apparatus in the reactor building 
the central control room, and the data 


a series of operation from the sampling of 
data of y-ray measurement. 


radiation exposure in 
Fujii, M. (Hitachi Ltd., Kawasaki, Kanagawa (J 
Energy Research Lab.); Mizuno, K. tisohs Hyoron; 
116(Mar 1976). 
Described are a mobile remote i 
being developed as a means of reducing 


in nuclear power plants. In the mobile remote inspection system 
“TELEPAT", a self-propelled vehicle equipped with a thermom- 


: No. 3, 111- 


tion Chemistry Research 
Haegsia, J.; Onishi, T.; Kimura, H. Hitachi Hyoron; 
far 1976). (In Japanese). 

Incombustibility requirements, ly the requirements 
to prevent the propagation of fire, of cebles have been increasing ia 
the U.S., since the amounts of cables used in nuclear power stations 
have been vastly increasing together with their capacity 

of construction. In 1974, the standard for 
class IEEE-383, i 
accelerated 


and the 

test of IE 

includes the 

40 years 

the loss of coolant accident (LOCA) at the end of reactor life. 
i has challenged this standards, 


develop- 
Cross- 


margin the irradiation test of 5 x 10° rad, ¢ 

In LOCA-simulating test, it was known that i 
sheath material is important. It was confirmed that the cables 
showed considerable incombustibility as compared with con 
al cables in vertical tray burning 

ing the time to cause short circuit during combustion. 


Univ. (J; ). Faculty of Engineering); 
-22(Apr 1976). 

is proposed and issued by A.C.I committee 359, ASME 
on auclear power. This sandard code is called “ASME. Section 
Division 2.” We have not only studied of the design shear stresses 
conditions. Many questions and points at issue is discussed theoreti- 
cally. And more suitable criteria of design shear strength for our 
country is proposed. 


tween. 
37584 Development of automated equipment for reduction of 
of nozzle-to-shell intersections under internal pressure. Consequent- 
ly, stresses, strains and deformations of nozzles nonsymmetrical to 
spherical shells and nozzles tangential to cylindrical shells were 
made clear and it was shown that the curvature of the inner surface 
of the nozzle corner was a controlling factor in reducing stress 
concentration. 
nance and inspection can be carried out in places where opera- 
37580 Problems in fabrication and assurance of tors avoided to approach because of high radiation level. For the 
purposes, the movable inspection apparatus which can inspect ma- 
a chinery and equipments by remote control and the automatic analy- 
: to detect the abnormality of machinery and equipments, such as 4 
sion 1 and 2. Problems are disc in materials, heat treatment ©} temperature, vibration, noise, appearance and radiation, can be ob- 
cot and rete advantages Toe | 
: : : : t grasp of radioactive nuclide content is indispensable for the 
| Basic concept of quality assurance in pressure vessels is described ae : : 4 
and the present system in our company and some of the detailed observation of the corrosion of structural material and ae a 
37585 Development of automated equipment for reduction of 
Ogushi, A.; 
a 
size with the increase in the power generating capacity of nuclear | ; 
power plants. For example, a containment vessel for a PWR power 
plant with an output of 1,000 MWe becomes an extremely large one ystem and an 
| if it is made of the conventional JIS SGV 49 (ASTM A 516 Gr. 70 x coolant now 
tion exposure 
eter, accelerometer, microphone, ionization chamber, etc. is remote 
operated from the main control room to inspect the equipment in the 
reactor building. The automatic analyzer for radioactive nuclides in 
reactor coolant automates the series of operations ranging from 
sampling of reactor coolant to measurement of radioactivity and ‘ 
analyses of measured data, with a view to saving labor in radioactiv- 
ity analysis work while reducing exposure of personnel to radiation. a 
37586 Development of cables for nuclear power generating sta- E 
tions. Kuriyama, I. (J Atomic Energy Research Inst., Takasaki, 
ment of insulation material to meet with si 
linked type incombustible poly-olefin was tak: 
LOCA-simulating test and burning test an 
37587 Kinematic analysis of concrete members - 
stresses, 5. A study of design allowabie shear 
reactor vessels and containments. Y. (Yokohama 
‘ 
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LV. (to Ener, esearch and Development Administration). Cana- 
dian Patent 1, vat, 23 Nov 1976. 6. Sp. 

Se from Supply and Services Canada, Publishing 


An improved fuel element is described which contains a tag 
. The release of the tag gas can 
y tested out-of-reactor. Tag gas is a 


device. Nelson, 


9. Operation ability and commissioning tests. Ceurstemont, 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (German 

F.R.). Abt. Elektronik). Atomwirtsch., Atomtech.; 21: No. 12, 
(In German). 

A brief description is presented of performance and commis- 
sioning tests at the manufacturers and in the nuclear power plant 
following the assembly, during pre-nuclear operation and during 
nuclear start-up procedures. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 37098, 37125, 37906, 37907 


37590 §§ Nuclear fuel assembly. (to UKAEA). French Patent 
2,282,697/A/. 19 Aug 1975. 13p. (In ——. 

Available from Institut National de la Propriete Industrielle, 
Paris (France); claim: 20 Aug 1974, UK. 

The nuclear fuel assembly described includes a cluster of fuel 
elements supported at a distance from each other so that their axes 
are parallel in order to establish secondary channels between them 
reserved for the coolant. Several ducts for an auxiliary coo! fluid 

_in the cluster. The wall of each duct is with 


ined pa 
in the cluster aad by the axial distance of 
duct. This 
water. 


37591 Nuclear reactor fuel assembly. (to UKAEA). French 
16 Sep 1975. 8p. 
vailable from Institut National de la Propriete Industrielle, 

Pais France} cant claim: 17 Sep 1974, UK. 

so that their axes are parallel to and at a di See 
order to establish interstices for the axial flow of a coolant. At least 
one of the interstices is occupied by an axial duct reserved for an 
the auxiliary cooling fluid is sprayed into the cluster 
extend as from a transversal grid in a position ite the holes to 
deflect the cooling fluid jet towards those parts of the fuel elements 
that are not accessible to the coolant. This assembly is 
intended for reactors cooled by light or : 


37592 Container for transport and storage of fuel element cluster 

bundles. Weise, K.D. German(GDR) Patent 116,978/D/. 12 Dec 

pre tthe the resulting flexibility and of the 
use of their dimensions, i 

fact that the clusters are held 

and transport of fuel element cluster bundles outside the 


fe fuels is described, consist- 
ing cup Seng, porosy and heat transfer properties 


=; Fibre reinforced fuel sheath. Pawliw, J.; , J. (to 
Canadian General Electric Co, Ltd). Canadian Patent 687. 9 


from Supply and Services Canada, Publishing 


Fuel cans are described, 
carbon filaments, fluid fed by 
of a zirconium-niobium alloy. 


Reactivity perturbation assay 
Goa, Kriese, J.T.; Natelson, M(B 


thickness. Rods up to 267 cm (2.67 m) long w ere pulled through the 
in ivity worth was measured. The fuel 
some te te Racer over 6 wide Sect 
good fuel sensitivity. Fission product sensitivities for the two rh 
obtained both experimentally and calculationally, were very low and 
with one another. Single-measurement uncertain- 


J 
i 


electrically-heated bundles 5D and 3B in the Fuel Fai 
a sodium loop facility at ORNL. Through 
transfer data are being obtained for the first scheduled in 
ment, Pl, in ANL’s Sodium Loop Safety ane (SL! 

of acoustic sensing devices are installed in 
sing 


a wavegui i 
ag zone; and (3) ANL HT-9 micro- 
in the sodium, one above and one below a flow 
exit from the test section assembly. 


is 


= 


wns, at steady low flow without gas injection, 
flow with 0.003 and 0.012 lb/hr argon gas 


loscinski, 
and Nuclear Techniques, how (Poland)). Zesz. 
ka ora Stanisl. Staszica, Autom.; No. 13, 53-65(1976). (In 


nuclear reactor control, is presented. 
the in course of 


rod rate and the state variables, the set and the obtained power, 
similar to simplifications applied by nuclear reactors operators. The 
results obtained for the different control rod rates and different 


. i ; Miller, R.B. (Westing- 
Pittsburgh, Pa. USA). Nov 1976. 41p. Wes- 
., Pittsburgh, PA 
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and bonded 
t in a 
fuel rods. 
ttis Atomic Power Lab., 
3 NO. 2, 186-204(Feb 1977). 
pe ih The ruby perturbation method has been investigated as a 
leak warning system. ible technique for the assay of spent fuel rods from a **UO,- 
ThO2-fueled core. A hard interrogating spectrum was provided at 
errors, for a hypothetical assay of 500 rods was approximately 0.5 
percent. 
CONTROL SYSTEMS 
37597 (ANL-CT—76-5) Acoustic detection of boiling 
the Fuel Failure Mockup (FFM) for test bundles 5D and 3 
: son, T.T.; Bobis, J.P.; Managan, W.W. (Argonne National] 
(USA)). Jul 1975. Contract W-31-109-ENG-38. 79p. AT. 
A series of out-of-pile tests has been performed on 
cooian Hol eS Which are p laced Cumicid 
to the pos 
the ejec' tid dium in th 
| rs cooled . ed cups on 
hich were located at inlet, middle, and 
5 bly; (2) a magnetic microphone pickup 
. acoustic and thermohydraulic data on 
recorders. The ANL recordings have 
spectra and signal level before and 
on of nuclear reactor control by means 
2 knowledge of some parameter values with large 
a difficulties in the classical approach application for contro 
= designed, which permits the transport and appropriate storage ites design. The classical approach consists in definition of the 
of these bundles. permissible control actions set on the base of the set performance 
37593 index and the object mathematical model. The arti intelligence 
for methods enable construction of the contol system, which ge 
7p. (in German). — being a priori bey A. action 
di ihili change for optimum control. Applying these reactor 
power control system is elaborated. As the performance index the 
om very problematic. To overcome this difficulty a container integral of the error square was taken. For the control system there 
has been designed, which permits the transport and appropriate are Only accessible: the set power trajectory, the reactor power and 
storage of these clusters. the control rod position. The set power trajectory has been divided 
into time intervals called heuristic intervals. At the beginning of 
37594 Graphite plenum insert. Perlock, J.W.; Gacesa, M.; every heuristic interval, on the base of the obtained experience, the 
Howieson, J. (to Westinghouse Canada Ltd). Canadian Patent control system chooses from the control (heuristic) set the optimum 
Available from Supply and Services Canada, Publishing 
Center, Ottawa. 
reactor (simulated on the digital computer) show the proper oper- 
ation of the system. 
37599 (WCAP—8849) Seismic operability demonstration testing 
of the Foxboro H-Line Series Process Instrumentation System bista- 
bles. Jarecki, S.J.; 
tinghouse Electric 


The report documents the results of the multiple frequency, 
biaxial testing of the Foxboro H-Line Series Process Instrumentation 
System bistables. This test program established and demonstrated the 
operability of this equipment for a Safe Shutdown Earthquake 
corresponding to a seismic area. The test results presented show 
that there were no electrical malfunctions or mechanical failures. 


37600 Control system of A-1, the first Czechoslovak nuclear 
power plant. Stirsky, P. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)); Wagner, K. (Skoda, Plzen (Czechoslovakia). 
Zavod Vystavba Jadernych Elektraren). Automatizace; 18: No. 5, 
1975). (In Czech). 

The reactor control system is briefly described of the Ist 
Czechoslovak nuclear power plant. In the physical start-up main 
emphasis was put on verifying the function and parameters of the 
reactor control and protection systems. The results of the experiment 
showed that this highly reliable agg some its 
parameters exceed those set by the project o failures have 
occurred so far pointing to any significant nee a project design 


or in the construction. 
Linear displacement system for ar reactor control 
operating Bevilacqua, F. (to Combustion 
GnPrenche Inc). French Patent 2,280,174/A/. 27 May 1975. 23p. 
rench 

Available from Institut National de la Industrielle, 

Paris (France); priority claim: 28 May 1974, US. 
described for nuclear reactor 
tt two withholding mechanisms of 


The linear displacement s 
erent types possibly an operating are associated wi! 

each displacement system. Each withholding mechanism can hold 
the control rods in the high position. These rods carry out an 
emergency shutdown of the reactor. Detectors are used to locate the 
——- the control rods and their holding by the withholding 
mec! 


be Pa computer applications in boiling water reactor 
plants. Hiraga, S.; Joge, T.; Kiyokawa, K.; Kato, K.; 
Riga wara, S. (Hitachi Ltd., Tokyo (Japan)). Hitachi Hyoron; 58: No. 
1916) (in Japanese). 
et in boiling water reactor power plants have 
won ide cue position of important equipments for the calculation of the 
core and plant performances and for data logging. Their application 
technique is growing larger and larger every year. Here, two sys- 
jer are introduced; plant ostic system and computerized con- 
1. ame plant y--woeloow system consists of the part process- 
e signals from a plant, the operation part mainly composed of a 
ooniaeter to diagnose the operating conditions of each system com- 
ponent using input signal, and the result display (CRT or typewrit- 
er). The concept on the indications on control panels in nuclear 
power plants is changing from "Plant eters and to be indicated 
on panel meters as much as possible” to "Only the data required for 
operation are to be indicated.” Thus the computerized control panel 
is attracting attention, in which the process computer for processing 
the operating information and CRT display are introduced. The 
experimental model of that panel comprises and operator's on 
and a chief watchmen’s console. Its functions are dialogic data 
access and the automatic selection of preferential information. 
37603 Decoupling control of a ae reactor by using a dynamic 
compensator. Tsuji, M.; Ogawa, Y. (Hokkaido Univ., fe 
(Japan). Faculty of Engin Hokkaido Daigaku Koga 
Kenkyu Hokoku; No. 78, 107-117 eb 1976). (In Japanese). 

In a large-sized nuclear reactor the space dependency of the 
dynamic behaviour becomes outstanding, and a more advanced 
control method than usuai region control is desired. The decoupling 
theory completed by Gilbert cannot be applied directly to the 
reactor, because a state variable (delayed neutron precursor) is not 
measurable. In this paper, applying the decoupling theory after 
introducing the dynamic compensator, the reactor system is decou- 
pled only by the measurable state variables, and favorable dynamic 
characteristics are sought for. Some numerical exam) les are given. A 
comparison between the obtained results and that based on 
the adaptation of the oonrver' is also given. 


monitoring system in the nuclear power 

.; Shinzawa, K. (Tokyo Shibaura Electric Co. 

i (Japan)); Kogami, M.; Koga, T. Genshir- 
yoku Kogyo; 22: No. 3, 51- 56(Mar 1 1976). (in Japanese). 

The development of the new plant control and moni ——— 
system PODIA (Plant Operation by Displayed Information 
Automation) is described. It was developed at Toshiba to improve 
mainly the operator console which is the interface between opera- 
tors and plants. The first part describes the functions of a conven- 
tional control system and the layout of a central control room. The 
second part describes various improvements adopted in the PODIA 
system. Ten color cathode ray tubes are used to display various 
informations. The number of switch keys, meters, and recorders are 
drastically decreased. Thus the new system enables one-man-sit- 
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down-operations. The third part summarizes the system layout of the 
PODIA. Detailed descriptions of the operator console are given 
together with some schematic drawings and a photograph. The 
process computer system and color cathode ray tubes are also 
shortly explained with the examples of display. 


37605 Snubber assembly for a control rod drive. (to Diamond 
Power Specialty Corp). Netherlands Patent 7,603,822/A/. 9 Apr 
1976. 10p. (In Dutch). 

Priority 16 May 1975, USA; 2 figs. 

A snubber cartrid assembly is described which is mounted 
to the nozzle of a control rod drive mechanism to insure that it will 
be located within the liquid filled section of a nuclear reactor vessel 
whenever the control rod drive is assembled thereto. The snubber 
assembly — a piston-mounted proximate to the control rod 

end of the control rod drive leadscrew to allow the 
og to travel within the liquid filled snubber cartridge and control- 
le exhaust the liquid during a ‘scram’ condition. The snubber 
cartridge provides separate areas of i 
piston travel to insure a speedy but safe ‘scram’ of 
into the reactor. 


Atomic Ener, 
search Establishment). Nj 
380-392(Jun 1976). (In Japanese). 
In order to improve 7 control of an out of pile boiling water 

loop for testing fuel, a new of hierarchical control system was 

developed. The control consists of a hierarchical control 
system which has classical P.I.D. sub-loop controllers at the first 
level and a standard linear optimal 
design procedure basically consists of two parts. One is the 
formulation of the system model which is obtained from the identifi- 
cation experiments, where the system model is determined with the 
conventional sub-loop controllers included. The other is the design 
of 2nd level controllers which are constructed based on the 
technique of the linear optimal regulator applied to the system - 
model. Synthesis and evaluation of the control system design have 


drive mechanism inside pressure 
nuclear reactors. Eschenfelder, G.; Schultz, R. (to Kraftwerk Union 
A.G.). German(FRG) Patent 2,505,692/A/. 19 Aug 1976. 3lp. (In 


12 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A control rod drive mechanism for nuclear reactors is de- 
scribed which is suited for accurately controllable insertion and 
withdrawal of the control elements, rapid insertion, and locking of 
the rods in their respctive position. Insertion is carried out against 


fie WS. Groves, M.D. (to Combustion Engineering, Inc). Cana- 
dian Patent 999,985. 16 Nov 1976. 21p. 
Available from Supply and Services Canada, Publishing 
Center, Ottawa. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 37162, 37163, 37164, 37165, 37171 


37609 (IAEA-CN—36/59) CEGB of a commu- 
nication. Matthews, R.R.; Usher, E.F. (International aor 
Vienna (Austria)). 1977. 8p. (CONF. 770508. 341) U 


From International conference on nuclear power and its fuel 
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37606 Proposal of an actual hierarchical control method from 
trial of improvements in boiling water test loop. Suggestion of applica- 
tion to nuclear power plant control. Mankin, S.; Fujii, Y.; Hara, M. 
n tested using al ne Of the On 
show that the hierarchical control scheme proposed has performed 
fairly well in comparison with the conventional one — sub-loop 
controllers only. We suggest that this control method will be useful 
for the improvement of the performance of nuclear power plant 
control and it is attractive because it makes use of conventional 
controllers and has safety advantages in the case of input-output 
system failure. : 
A control system is described which is comprised of a plural- 
ity of low worth absorber elements with individual hydraulic actu- 
ator assemblies, positioned within the reactor vessel. Axial distor- 
tions and safety hazards are minimized by this arrangement. 
The paper describes the Board’s experience of measures 
adopted to ensure communication with the public during the plan- 
ning, construction and operational phases of power station projects. 
Throughout the planning stage there are a series of consultations 
with statutory bodies. Initial public reactions have been normally 
against the changes caused by major development rather than anti- 


wm Pl. BBR 


71 


2 


to raise topics o 
and may promote exhibitions and film shows. Another 


decision made on the applica permis- 
build the power stations. situation is one of confronta- 
in the Board’s experience is not the best way of disseminat- 

i construction the Board's staff on site are 
oy for personal contacts with the community and provisions 
made for both local le and visitors to take an individual 


37610 (IAEA-CN—36/334) Nuclear energy centers: centers: Economic 
and environmental problems. Dollezhal, N.A.; Bobolovich, V.N.; 
Emel’yanov, I.Ya.; Kochenov, A.S.; Koryakin, Stolyarevski, 
AYa.; Chernyaev, AS A; Ponomarev-Stepnoi, Protsenko, 
A.M. (International Agency, Viena 
1977. 16p. (In Russian). (CONF. U 02/MF AO1 
cycles; Salzburg, Austria (2 May 1977). 
-T.1./01 Also available in 
report deals with qualitative and quantitative analysis of 
tito and problems, which ay y arise in the near future with the 
sites of nuclear and fuel cycle plants. These problems 


cluster of conventional nuclear power i that mainly consist of 
fast breeders and fuel cycle plants. They should be located in oan 
ulation and low value and deficiency of land 


Ener )). 7 (CONF 
tomic y; ienna (Austria - 
Salzburg, Austria (2 May 1977). 
5.0.-.T.1./06. 
A strong anti-nuclear sentiment exists on 
purport to 


oe element in success of such an effort. + 
before student audiences were issued to leading opposition 
; also, ‘ben outstandingly favorable: not ony by 


37612 (IAEA-CN—36/305) Development in siting for nuclear 
facilities (in Italy). Naschi, G.; Mittempergher, M.; Morelli, C. 
ternational Atomic Energy Agency, Vienna (Austria)). 1977. vp. 
French). (CONF-770505—86). V 02/MF A01. 
From International conference on nuclear power and its fuel 
cycles; Austria (2 May 1977). 

The selection and licensing of nuclear sites in Italy are ruled 
for safety sad protection. The the body 
responsible for nuclear safety and rotection. The evaluation 
of thes and the of guides are supported by 
sound carried out both and ENEL, 
mainly on physical factors nes national territory 
with reference to the safety of plants to the protection of 
populations. A recent national law (August 1975) defines the proce- 
dures for the selection and availability of nuclear sites; the bodies 
charged with the national planning, the administrations, and 
ENEL are involved in this procedure, with the technical assistance 
of CNEN. The general rules concerning safety and the technical 
guides CNEN prepared on different related to the condi- 
tions imposed to nuclear sites and to the study and evaluation 
procedures of the sites themselves represent the ive instru- 
ments. Some of these guides are described, in partic those which 
are more significant and binding for the ' it a use of the national 
territory: among these, the guides related to the population density 
and distribution’ and to the manifestations of the geologic dynamics. 
Among the different factors which affect in Italy the impact between 
environment and nuclear plants,the seismic problem of of a 
concern. The results obtained from the investigations ENEL and 
CNEN are carrying out on the seismicity of the national territory 
are described. In particular the probabilistic criteria deriving from 
the analysis of the historical events, the seismo-tectonic characteris- 


in the various geologic soils, the response 9b: alamo 
tions between soil and structures are disc 
37613 (PB—261864) A survey of expert opinion on low probabil- 
ity Okrent, D. (California Univ., Los Angeles (USA). 
School of Engineering and Applied Science). Feb 1975. S8p. 
(UCLA-ENG—7515). Q 04/MF A0O1. 

As one way of examining the uncertainties in the prediction 
of low probability wakes, a number of experts in the field 


review eleven sites within the United States and provide their 


independent estimates on seismicity. The seven individuals partici- 

in the seismic survey are listed. They were each sent the same 
descriptive material about the eleven sites, together with a question- 
naire. The eleven sites investigated were: Brunswick, North Caroli- 
na; yomery Nebraska; Davis Besse, Ohio; Diablo Canyon, Califor- 
nia; Grand Gulf, Mississippi; Pilgrim, Massachusetts; Rancho Seco, 
California; River Bend, Louisiana; Summer, South Carolina; 
Summit, Delaware; and Trojan, Oreg: Oregon. The participants were free 
to refer to other sources but were requested to spend only a week or 
so in preparation of their responses. Included are commentaries on 
the eleven sites with seven separate responses. The sites selected 
could possibly be considered for nuclear power plants. 


RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 37176, 38459 


pd (ORNL/NUREG/TM—12) Carbon-14 production in nu- 
clear reactors. Davis, W. Jr. (Oak Ridge National Lab., Tenn. 


radioactive nuclide '*C is formed in all nuclear reactors 

due to absorption of neutrons by carbon, nitrogen, or oxygen. These 
may be present as components of the fuel, moderator, or structural 
hardware, or they may be present as impurities. Most of the *C 
a gaseous form at the fue’ ees plant, primarily as carbon 
dioxide; this will be rel he environment unless special 
equipment is installed to collect it and convert it to a solid for 
essentially permanent storage. If ihe ‘C is released as carbon 
dioxide or in any other chemical form, it will enter the biosphere, be 
inhaled or ingested as food by nearly all living organisms including 
man, and will thus contribute to the radiation burden of these 
organisms. Detailed estimates are presented of the amounts of *C 
formed in LWRs, HTGR, and UMFBR with emphasis on those 
pathways that are likely to lead to the release of this nuclide, either 
at the reactor site or at the fuel reprocessing plant. 83 references. 


37615 (PB—254296) Radioactive materials released from nuclear 
ee plants, 1974. Annual report. (Nuclear Regulatory Commission, 
ashington, D.C. (USA). Office of we Information and 
Program Control). May 1976. 119p. (NUREG—0077). NTIS $5.50. 
Measured releases of radioactive materials in airborne and 
liquid effluents and solid waste from nuclear power plants during 
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nuclear. By giving information to the pote and their senepnenty- SITING 
tives about possible projects and their effects, the Board seeks to get 
public understanding of what is proposed and participation in the 
n decision making processes. To provide information and opportunities 

local press, who are kept informed of the Board's activities from the 
operational a Local Liaison Committee is established to provide a 
forum for the regular interchange of information with the local 
authorities and elected representatives of the local community. This 
information includes plans for the protection of the public in the 
unlikely event of an accident occurring which causes radioactivity to 
be released beyond the station boundary. 
| | necessity in | | resources, 
delay in construction and scheduled commercial operation of nuclear 
power plant, increase in the cost of labour and other economic and 
environmental factors and limitations. The report has an analysis of 
one of the ways of decreasing these difficulties, connected with the 
construction of large nuclear energy centres, consisting of a cluster 
of reactors on a single reactor site with the combined capacity of 

4 birth to industrial regions are considered. Also given is the compara- 
tive estimate of benefits and problems of these two ways of further 
development of nuclear power system. 

issues. Hence, the opposition to nuclear power can be made to seem 
to be based on: 1) technical study of nuclear plants; 2) concern for 
the environment; 3) concern for public health and safety; 4) require- 

: ments for an improved economic order; and 5) demand for public 
decision on technical issues. All of these elements have the potential 
of attracting student and faculty interest and support. To contend 
with this problem, our company decided to attempt to achieve a 
dialogue with the student and faculty audiences. A small group of 
young nuclear engineers was chosen to undergo comprehensive 
training on the controversy and contemporary campus issues in the 
states to be visited. The selection and training emphasized the ability 
of the engineers to relate to the students as their peers. They were 
encouraged to s candidly and for themselves. Thus, they were 
not 
av 
to 

_— 

the 
age 
large audiences on a scale and with a credibility not otherwise 
achievable. The results to date have been extremely encouraging. 
Other countries are invited to learn more about the “Campus Amer- 
ica” program in order to evaluate whether or not such an approach, 
with appropriate modification, could prove effective in their own 
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reports issued by the Atomic and the Nuclear 
previous year releases in tabular form. Data covering specific iso- 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 38391 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


37616 (AD-A—026167) Neutron spectrum measurements at the 
White Sands Missile Range Fast Burst Reactor (FBR). re ge ae 
Meason, J.L.; Harvey, J.I. (White Sands Missile Range, N. 
1976. "6p. NTIS $3.50. 
White Sands Missile Range Fast Burst Reactor (FBR) is 
type. The FBR is extensively used for producing a nuclear environ- 
ment which stimulates the neutron portion of a nuclear weapon. 
Military systems are exposed to this environment for testing and 
analysis of their response to a nuclear weapon. The primary system 
Most of the by neutron interactions within 
ystems tested use solid state 


system under evaluation. (GRA) 


Group on Pulsed Reactors. Final report. Wagner, R.L. Jr; Kerr, D.M. 
Jr; Meehan, J. Jr. (Army Scientific Advisory Panel, Washington, 
DC. (USA)). Nov 1976. 9p. Q 02/MF A001. 

The Ad Hoc Group was asked to review the technical 
capabilities of the Army's two pulsed reactor facilities at White 
Sands Missile Range (the Fast Burst Reactor (FBR)) and at Aber- 
deen Proving Ground (the Aberdeen Pulsed Reactor Facility)), and 
to review the technical considerations for a decision to close one, 
should that become necessary. It is concluded that both facilities are 
operated safely, efficiently, and in a manner responsive to user needs; 
that the national workload is likely to be such that both should be 
retained for the foreseeable future; but that if only one can be 
retained, it should be the APRF which is more capable of supporting 


a high technology program. 


37618 Unfolding fast neutron spectra and cross sections in a 
TRIGA reactor. Schmotzer, J.K. University Park, PA; Penns’ _ 
yaaa (1976). 128p. University Microfilms Order 


Thesis (Ph. D.). 
An iterative algorithm has been developed which unfolds 
om reaction rate data to yield either differential neutron spectra, 
), or differential cross sections, sigma(E). The algorithm pro- 
ae rapid convergence and relative independence from the 
rn. It is computerized in the FATDUD unfolding code. The 
'ATDUD code has been used to unfold neutron spectra in a 
TRIGA reactor; these spectra were subsequently used to unfold two 
threshold reaction cross sections. Eight threshold reactions were 
used to measure the TRIGA fast neutron geeee 24Mg(n,p)**Na, 
27 Al(n,a)**Na, Al(n,p)" Mg, °Mn(n,2n)**Mn, 
®Ni(n,p)**Co, ®Zr(n,2n)*Zn, and **In(n,n’)/sup 115m/In. The 
activation rates for each of these reactions were measured at eight 
| ener weg in the central thimble of the Penn State Breazeale Nuclear 
r at distances ranging from 2.65 to 23.65 in. above the core 
center line. The unfolded neutron spectra show two interestin 
features. The first of these is a depression in the fast flux at 3 Me 
corresponding to a we in the *O(n.a)"*C cross section; it has been 


reported. The eight unfolded neutron spectra were subsequently 
used to demonstrate cross section unfolding. a 
**Ti(n,p)**Sc and ™V(n,a)“*Sc were measured at each of ei 
irradiation positions. These two cross sections were then unfo 
using the best literature values as starting guesses. The unfolded 
the literature. Their fission-averaged values are 
0.25 mb for **Ti(n,p)**Sc and 0.020 mb for V(n,a)**Sc. 

37619 Rope de pt CALAS to SUAK coupling: on-line 
measured data transfer and signal conditioning. Rusch, D.; Rietzschel, 
K.; Suess, F. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
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fCarmeny, F.R.)). Jan 1976. Translation of KFK—1750. 11p. Dep. 
Work performed under United States—Euratom Fast Reactor 


Exc! 

we ae of the work performed at the Fast Subcritical Facility 
Karlsruhe, SUAK, is in neutron spectroscopy by the time-of-f 
technique. In the search for improvements of the The coaplin a 
data flow than previously achieved was needed. The couplin; 
tween the multichannel analyzer and the Telefunken computer 
gave the desired acceleration of the first step in the data reduction. 


37620 Neutron spectrum studies on the fast substitution lattice 

SEG I. Albert, D.; ee Ws Vogel, W. (Zentralinsti- 
tut fuer Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic - we Kernenergie; 19: No. 12, 379-381(Dec 1976). (In 


recoil counter spectrometer are given for the first loading SEG I of 
the Rossendorf fast substitution lattice. They are compared 
spectra obtained from culculations involving different group 
stant sets and methods. The possibility of data adjustment by 
trum measurements is pointed out. 


37621 Determination of integral material and reactor 

in the fast substitution lattice SEG II. Faehrmann, K.; Hedderich, 

arg, Huettel, G. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). Kernenergie; 19: No. 

12, 375-379 Dec 1976). (In German). 


determined by means of the pile oscillator technique in a natural 
uranium substitution lattice (SEG II) i in the Rossendorf annular core 


PROPULSION REACTORS 


37622 (N—76-33031) applications for high- 
power, self-critical fissioning uranium plasma reactors. Final technical 
report. Rodgers, R.J.; Latham, T.S.; Krascella, N.L. (United Tech- 
nologies Research Center, East Hartford, Conn. (USA)). 1976. 
Contract NAS1-13291. 90p. (NASA-CR—145048; R—76-912204). Q 
05/MF 

Analytical studies were conducted to investigate potentially 
attractive applications for gaseous nuclear cavity reactors fueled by 
uranium hexafluoride and its decomposition products at tempera- 
atmospheres. Approximate operating conditions formance 
levels for a class of nuclear reactors in which fission energy removal 
is accomplished principally by radiant heat transfer from the 
temperature gaseous nuclear fuel to surrounding absorbing 
were determined. The results show the radiant energy Sepasited i in 


system applications which include (1) a primary ener, 
impulse space propulsion, (2 
source for highly eneration of electricity, and (3) a —— 
of high intensity ee * fax for heating working oe 
hydrogen production or MHD power extraction. (Author. (GRA) 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 37451 
(GEAP—14038-8) Advanced safety analysis 


fuel pin failure 
LMFBR. 


factors response 
(CONF.770305 343), U Al 
tria)). 1977. 20p. (CONF-770505—343). U AOl. 


From International conference on nuclear power and its fuel 
wt, Austria (2 May 1977). 


met by a variety of individual and Lay 
the associated benefits 


examination of and a consideration of 


Sctronic devices. Neutron displacement and Reactivity values of materials and neutron sources have been 
in the silicon devices cause the electronic degradation. The amount 
of damage produced by a neutron is « fonction of the neutron 
energy. The neutrons produced by the FBR have a continuous results are compared with those obtained from simple 
(fission) spectrum of energies. A complete characterization of this calculations based on multigroup diffusion and multi- [7 
a is essential in the evaluation of the nuclear effects on the Carlo methods. The macroscopic effects measured on 
samples have been recalculated with the aid of an 
eighth quar 
terly report, June—August 1976. (General Electric Co., Sunnyvale, | 
Calif. (USA). Fast Breeder Reactor Dept.). Sep 1976. Contract EY- © 
76-C-03-0893-019. vp. AT. ; 
ing LMFBR study areas: 
t removal, inherently safe 
spectra appears at 12 MeV and corresponds to a peak in the d safe shutdown reliabil- | 
37624 IAEA-CN—36/4) Review of research on the identificae ~ 
risks. 
Vienna (Aus- 
cycles; 
Many countries are experiencing a period in which traditional 
values are being questioned; technological development are being 
demands for a closer 


a 


5 


the risks are perceived. The social ap oud 

nuclear power provides an interesting case in point: 

studies have indicated that nuclear power plants might 

“safe”; however, nuclear power is nevertheless bein, 

many countries by those w perceive it as an 
risk.Several factors have been identified which relate to 

the individual at risk, and the risk situation in w 


37625 jg ) 

ties. H. (International Atomic Energy 
(Austria)). 1977. (CONF-770505—81). V 02/MF AOl1. 
F International conft 


i ‘ypes of 

tal reactors (D.F.R., WAGR, S.G. 

power develope 


fore the end of the 


prod 
confined to technical raisals luding the o of 


decisions on the degree of 
in mind aay for Stage 3 activation may govern the waste 
and the associated men 
for decommissioning should be 


coolant accidents. ‘Phe ae 
titative 


-L. (in Atomic 
tria)). vp. (CONF. 7705083) 
ternational conference on nuclear power and its fuel 


eantainn Austria (2 May 1977). 
the Federal Government fore- 


growing. The Energy Programme 


assist nuclear developing countries. — different nationally, 
orlocal situations might raise Safet 

with nuclear facilities can be concl from the 

tion and operation experience, including also a few accidents and 

incidents and the conclusions, which have been drawn for the 

respective factilities and others of similar design. 


37628 (IAEA-CN—36/202) "“NORHAV”: a Nordic reactor 
safety evaluation project. Olsen, A.; Rouhani, Z.; Nilsson, L.; Malnes, 
D.; Ollikkala, H. (Interna ternational Atomic Energy Agency, Vienna 
(Austria)). 1977. 7p. (CONF-770505—89). V 02/MF AOl. 

conference on nuclear power and its fuel 

i in | lo countries a roject 
established which aims to improve the unders or “loss-of- 
coolant accidents” and similar types of in 
light-water power reactors. The purpose o pt. is both to 
develop improved, best-estimate calculational poh and to trans- 
fer the present American know-how to the Nordic countries in such 
a form that it can be used by the licensing authorities. Theoretical 
work is supported by series of host its. As a 
consequence of the collaboration between the USA and Europe 
under the ag ny of the International Energy Agency, the genet 

in 


(IAEA-CN—36/229) French studies on blow-down acci- 
dent in light water reactors. Pelce, J.; Noc, B.; Troccon, G. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)) 1977. 10p. (In 
French). (CONF-770505—91). V 02/MF 

From International conference on nuclear power and its fuel 
cycles; Austria (2 May 1977). 

The effects on fuel elements and containment buildings result- 
France, using 7 are currently being evaluated in 

so-called first generation computer codes. These 

France ung the first generation computes codes. 
effort has been made to make a si it improvement in 
methods of assessment. Selected are supported by a quite 
comprehensive experimental ae which is mainly analytical in 
nature. Future methods of — reactor itself will include the 
physical models thus perfected: A first code, (CLYSTERE) has been 
written and can be used. Although it has not been validated — 
mentally, it can already evaluate the effect of some yoo 
ena on the development of the accident. Work is 
reconstructing the Gow ct of cate to 
improve the conditions of use, in particular time taken to lorm 
the calculations, while preserving the best possible physical repre- 
sentation. 


37630 yale md Safety requirements and ad options for 


‘gui, (In ternational Energy 
MF Vienna Aosta) 1977. "Ip. (In French). 


; Salzburg, Austria (2 May 1977). 

Starting from the ex he 
ts 


the PHENIX rom already obtained in the safety 
studies on fast neutron reactors, the French regulatory bodies have 
mendations in the matter of safety for the first large size “prototype” 
it of 1200 MW(e). Those requirements and 
le not being compulsory dun to the evolution 

of this type of reactors, will be used as a basis for the technical 
regulation that will be established in France in this field. They define 
particularly the care to be taken in the following areas which are 
essential for safety: the protection s the primary coolant 
system, the prevention of accidents at the core level, the measures to 
be taken with regard to the whole core accident and to the contain- 


i external In applying these recommendations, 
the CREYSMALVIELE. plant Pes have tried to achieve 
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Only in recent casts a capacity of up to 50.000 MW in 1985. Whereas most of this 
increased, has — will be of the LWR-type, other activities are related to f 
of social and LMFBR and HTGR development, nuclear ships, and facilities of the 4 
emerged. The nuclear fuel cycle. Due to a very high population and industrialisa- 
es is related to tion density, safety has the priority before economic aspects. wean | ! 
, the response requirements are therefore extremely stringent. They apply for eac ! 
is based upon nuclear facility, its site and the nuclear energy system as a whole. ; 
uction Regulatory procedures differ from many other countries, assigning { 
several executive power to state authorities, which are supervised by the | 
msidered Federal Government. Another particularity of the regulatory pro- 
in cess is the large scope of involvement of independent experts within i 
le source the licensing procedures. The developement of national safety re- 
the risk quirements in different countries generates a necessity to collaborate 
ich the and harmonize safety and radiation protection measures, at least for . 
individual encounters this — Nuclear power was found to be 
characterised by more of the factors tending to increase risk percep- 
tion than was any other technology. It is hypothesized that, in part 
due to its high “risk visibility” and an unconscious psychological 
coupling with the death imagery of nuclear weapons, nuclear energy 
may be serving as a symbol in what is really a larger discussion about 
the appropriateness of further technological development, the com- 
plexities and uncertainties of modern life, and a lack of confidence in ' 
social institutions. 
facili- 
y, Vienna 
and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
Collaborative studies are in progress in the U.K. between the 
U.K.A.E.A., the Generating Boards and other outside bodies, to 
sioning 
U.K.A.E 
in su 
with the 
stations, 
century and attention is focussed on these. The actual timing of 
withdrawal from service will be dictated by oe 
gramme requirements in the case of experimental reactors and by 
situation, the duration of which will be _ by environmental 
or economic factors including the re-use of existing sites. 
Stage 3, which implies removal of all active and non-active waste 
* material and returning the site to general use, must be the ultimate 
J objective. The engineering features and the radioactive inventory of 
“ the system must be assessed in detail to avoid personnel or environ- 
ture systems. 
37626 (IAEA-CN—36/124) Behavior of LWR fuel elements 
under accident conditions. Albrecht, H.; Bocek, M.; Erbacher, F.; 
j Fiege, A.; Fischer, M., Hagen, S.; Hofmann, P.; Holleck, H.; Karb, 
E.; Leistikow, S. (International Atomic a fee Vienna 
(Austria)). 1977. 13p. (CONF-770505—51). V 02 AOl. 
From International conference on nuclear power and its fuel 
Z cycles; Salzburg, Austria (2 May 1977). 
: In the frame of the German reactor safety research program, 
the Karlsruhe is carrying out a comprehen- 
. sive program on the behavior of LWR fuel elements under a Mange 
of power-cooling-mismatch conditions in particular during loss-of- cycles 
Ir are to establish a detailed 
a fuel rod failure mechanisms and their 
Ids, to evaluate the safety margins of power reactor cores 
; under accident conditions, and to investigate the feedback of fuel rod 
E failures on the efficiency of emergency core cooling systems. This 
: detailed quantitative understanding is achieved —— extensive 
: basic and ay ae experiments and is incorporated in a fuel behavior 
code. On the basis of these results the design of power reactor fuel 
elements and of safety devices can be further improved. 
37627 (IAEA-CN—36/141) Safety requirements and safety ex- 
perience of nuclear facilities in the Federal of Germany. 
ment, the protection against sodium fires, and the design as a 
of the design with regard to the various involved phenomena. 
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perspectives for 
studies in the nuclear > Carnino, A.; Renee 
B.; Jubault, G.; (International A’ 
Agency, Views Vienna (Austria), 977. French). (CONF. 


37631 (IAEA-CN—36/243) State of the art and 


From hccaaetinesl conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

In the nuclear field, safety reliability methods are fully devel- 
oping. The applications, which are a part of the system analysis, deal 
now with accidents - as was demonstrated by WASH-1400 - without 

of data collecting which is an essential 
tional cooperation and exchanges are very fruitful 

and very open. In France, the builders (mainly TOME and 
GAAA) and power plant operators (Electricite de France), and of 
course safety authorities have developed on common bases numer- 
ous studies on reactors being ordered and being built. Joint teams 
carry out various researches in close cooperation. The application 
pose th ae li the system analysis to evaluate the system perfor- 
operating rules to be applied in the event of the 

earl ae ility of those systems. The studies dealt with emer- 
gency systems and their auxiliaries. Corresponding methods for the 
analysis of complex systems have been developed as was needed. As 
far as accidents are concerned, an important point is the systematic 
= for possible accident initiators, and a method based on the 
t and the operation of systems protecting the barriers 

is is being devel , at the same time as the evaluation of accident 
sequences. Suc studies could be used to check system perfor- 


re 


37632 oe Sa Full scale reactor safety experi- 
ments performed in the Marviken Power Station Sweden. Thoren, 
H.G.; Ericson, L. (International Atomic Energy i Vienna 
(Austria)). 1977. 8p. (CONF-770505—100). V 02/MF A01 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Since 1972 experiments oriented towards increasing the un- 
derstanding of reactor safety processes have been performed at the 
Marviken Power Station. This was originally built as a direct cycle 
BHWR but was never taken into nuclear operation. The first series 
of sixteen experiments included studies of the response of the PS- 
containment to simulated ruptures in the pipe systems that are 
connected to the pressure vessel. These tests were completed in 1973 
and also included experimental studies of iodine transport, contain- 
ment leakage, the behaviour of auxiliary components under accident 
conditions and pressure fluctuations in the wetwell water pool. A 
second series of eight blowdown tests was begun in February 1976. 
The main purpose of these tests is to provide additional information 
as to the characteristics of the pressure oscillations inside the con- 
tainment and primarily in the wetwell water pool under different 
conditions.In 1976 preparations for a new test were initiat- 
ed. The objective of these tests is to improve the understanding of 
critical flow in the low quality and subcooled flow regions through 
short length, large diameter pipes. Extensive modifications of the test 
facility will be necessary in order to allow a discharge flow through 
openings which are up to 500 mm in diameter. 


37633 (IAEA-CN—36/285) Nuclear power plant safety, the 
merits of separation. Helander, L.I.; Tiren, L.I. (International 
Atomic Energy - Vienna (Austria)). 1977. 9p. (CONF- 
770505—73). V 02/MF A\ 

an power wats tes tat 
cycles; Salzburg, Austria (2 May 1977). 

The United States AEC General Design Criteria for Nuclear 
Power Plants are used worldwide as a basis for the assessment of 
ped plant safety. Several of these criteria require redundancy of 

on ee of protection and control systems, consid- 

pny of nat phenomena, etc. All these criteria point in one 
icular Gannon the necessity for physically ting the var- 
lous safety-related systems of a nuclear particularly 
with regard to single occurrences that may yield a cnttiole failure. 
Requirements in this re; have been amplified by the United 
States NRC Regulatory Guides and by TEEE Standards. The si 
occurrence that yields a multiple failure may be, for example, 
pipe whip, missiles, flooding, hurricanes, or lightning. The paper 
discusses protection, against the quoted events and others, obtained 
through applying criteria regarding redundancy and separation of 
safety-related structures, systems and components. Such criteria 
affect nuclear ey design in many areas, such as building lay-out, 
arrangements for fire protection and ventilation, separation of me- 
chanical systems and components, in icular emergency cooling 
systems, and separation of electric equipment and cables. Implemen- 
tation of the ensuing design criteria for a BWR power plant is 
described. This design involves the separation of Emergency Cool- 
ing Systems into four 50% Capacity Systems which are independent 
and separated, including the distribution network for electric power 
from on-site standby diesel generators and the circuitry for the 
reactor protection system. The plant is subdivided into a number of 
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fire zones each with its own independent ventilation system. The fire 
undant subsystems are in separate These 
ting systems. 


37634 (IAEA-CN—36/286) Safety concerning 
Nilsson, T. (International Atomic 

Energy Agency, Vienna (Austria)). 1977. 8p. (CONF-770505—87). 
V 02/MF AO1. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

In 1975 the Swedish Nuclear Power Inspectorate was 
missioned by the Government to perform a Reactor Safety Study 
concerning commercial light water reactors. The study will contain 
an account of: rules and regulations for reactor designs; operation 
experience of the Swedish nuclear power plants with international 
comparisons; the development of reactor designs during the last a 

; demands and conditions for inspection and inspection meth- 
ods; nuclear power plant operation organization; er opera- 
tors; and the results of research into nuclear safety poone D 
scheduled for —— by July Ist, 1977, beng a summary of 
the results of the Reactor Safety 4 already available is present- 
ed. Detailed statistics concerning safety occurrences and 
reactor scrams in Sweden from July Ist, 1974 until the beginning of 
1977 are given. 


Netherlands. van Otterloo, R.W. (International A 
Agency: Vienna (Austria)). 1977. 6p. V 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The risk analysis of the fuel cycle has been made by order of 
the Minister of Economic Affairs and has been prepared by person- 
capacity of nuclear power stations of approximately 3500 
(three new 1000 MWe plants and the two existing power stations at 
Dodewaard (50 MWe, BWR) and Borssele (477 MWe, PWR)). The 
risks of all the phases of the fuel cycle have been assessed as far as 
this is or will be applied in the near future. Also normal operation of 
the power plants and the risks of its radioactive releases are assessed. 
The t risk of the fuel cycle is the risk caused by a core 


event trees) and the computer codes and failure data were applied as 
far as this was justifiable. The risk, caused by a core melt, of the 
three new 1000 MWe plants has been assessed by using WASH-1400 
results (figures from Peach Bottom (BWR) and Surry (PWR) about 
probability and releases) in Dutch circumstances (weather, 5 possible 
sites, population density and evacuation). A conclusion that can be 
drawn from this study is: The risks for the Dutch population from an 
installed nuclear capacity of 3500 MWe are determined by the 
nuclear ~y er stations. The risks resulting from secondary activities, 
such as fuel enrichment, fuel fabrication, transports and waste treat- 
and are moreover in many cases more easily infl by 
measures and/or 


(IAEA-CN—36/294) Control of technical safety during 
normal reactor operation. Liwers, P. (International Atomic 
Age, Vienna (Austria)). 1977. 14p. (CONF-770505—80). V 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The possibilities and limitations of noise is at nuclear 
power reactors are outlined, the status of application and research 
work in this field is reviewed. Due to the fact, that noise diagnosis is 
principally suited to shut a gap in the system of technical safety 
assurance in nuclear power stations, a growing interest exists for this 
field of investigation. The gap consists in the practical lack of 
control of technical safety during the normal plant operation. It has 
been drastically demonstrated by some accidents that malfunctions 
can rise unnoticed and cause es which need long down times 
of the plant for repair. It is well known, that the noise part of 
different reactor signals contains information about certain process- 
es, as for example mechanical vibrations of reactor components, 
which may cause damages. Controlling these processes the detection 
of malfunctions in an early stage is possible and their further devel- 
ae may be antares In the last years some remarkable results 

were gained concerning the diagnosis of certain malfunctions, espe- 
cially the detection of core berrel movements and of loose parts is 
the coolant circuits. First experiences with complex systems for 
early detection of malfunctions are very encouraging too. 


37637 (IAEA-CN—36/323) Aspects of nuclear safety providing 
at power plants and fuel cycle plants in USSR. Kozlov, N.1.; Efimov, 
E.; Dubovskii, B.G.; Dikarev, V.; Lyubchenko, V.; Kruglov, A.C. 


in a power | | | | two existing 
power stations Borssele and Dodewaard has been “ns analogous 
to WASH-1400. The reliability analysis method (fault trees and 
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Vienna 1977. 14p. 
fn Rosin). (CONF- (CONF. 77050879, 


g of technological units critical parameters as well as the 
fundamental principles of fuel cycle plant — safety yy 
the margin coefficients, accounting of deviations from 
ods of the keeping of restrictions following with the nuclear safety 
requirements at ine fuel cycle plants. 


a (IAEA-CN—36/342) Safety of sodium-cooled fast reac- 
v, Yu.E.; Kochetkov, L.A.; Matveev, V.I.; Kula- 
-Ya.; Kuznetsov, LA.; Pomerantsev, 
N.V. (International Atomic jenna (Austria 
1977. 19p. (In Russian). (CONF- 02/MF 
ee ye Austria (2 May 1977). 
and technical aspects of sodium-cooled fast 
eis An approach to the solution of safety 
in the designs of the first fast-reactor generation in the 
SSR was based (as a result of thermal reactor operating experi- 
ence) on fault tree analysis; detailed investigation of predictable 
emergency y conditions; careful working out of safety systems and 
Sees Sor Cpnesees of the most important of them. General 
pn “gee some peculiarities of this approach are compared to that 
important sonata its of design studies, researc’ operating experi- 
ence on fast reactors for accumulation of data and characteris in 


BN-350 and BN600, and from experiments and operation of the BN- 
350 reactor. Some advantages and disadvantages of the 


initiate more active work on accumulation of required 
material. 


37639 (IAEA-CN—36/343) Main ways for solution of nuclear 
v, A.Ya.; Bagdasarov, Yu.E. (International sa (CONF. 
la Vienna (Austria)). 1977. 14p. (In Russian). (CO 
. V 02/MF AOl. 


Soviet Union. The versatility of approach to the safety provision 

on the type of reactor, its siting and other features. The 
generation such as liquid metal breeders of BN-type and other 
systems are considered. 


37640 (IAEA-CN—36/344) Problems of WWER-LWR reactor 
safety. V.A.; Voznesenskii, V.A.; Vienna (Aus 
Denisov, V.P. ternational A\ Agency, ienna (Aus- 
tria)). 1977. (In Russian). 97). 02/MF AOl. 

From International conference on nuclear aoeae and its fuel 
cycles; (2 May 1977). 


self-quenching and self-regulating by 
tive temperatures and power reactivity coefficients. The princi 
of heat removal from the core vide safe cooling of the nuc 
emergency conditions. Different 
} for safety coolant circulation in the 
i modifications of WWER reactors are 
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with the necessary technical facilities to exclude practically all 
harmful discharges into the environment of radioactive materials in 
liquid or gaseous form.A description is given of the means of 
developing and applying equipment controls during reactor oper- 
ation and during shut-down for preventive maintainence. Methods 
and systems of emergency core cooling for WWER reactor plants of 
different nsidered. 


ee 8 plant during possible emergency situations are discussed. 
commissioning and during operation are 


Uncertainties in radioactivity re- 
lease from LWR plants under LOCA 
consequences. Mattila, L.J. (In i i 
Vienna (Austria)). 1977. 7p. (CONF-770505—83). V 
tom International conference on nuclear power and its fuel 
Salzbur; — @ May 1977). 
of LOCA, called design basis accident 


it water reactor nuclear power plants. This 
iting and on 


analyses, a ve 

ot LOCA’ 

from LWR plants under different LOCA 
conditions are associated with uncertainties due to deficient knowl- 


paring as- 
analyses: the present guideline approach, an estimated future 
line approach, the U.S. Reactor Safety Study (WASH-1400), and 
analyses for a WWER-440 PWR. DBA release estimate obtained by 
lysis by even several orders of magnitude. 


37642 (IAEA-CN—36/440) 
and 


licensing D. 
D.M. ternational Atomic 


rom International conference on nuclear power and its fuel 
; Salzburg, Austria (2 May 1977). 
7.3.-.T.1./13 This entry prepared from 
the exchange of nuclear safety information is being established by 
the U.S. Nuclear Regulatory Commission. For developing countries, 
such arrangements can provide ready access to the extensive, fully 
documented safety analyses and safety research results that NRC has 
accumulated. NRC has been receiving foreign visitors at a rate of 


largely for discussions of safety and licensing 


tt water reactors. Exchanges also are 

etek a advanced reactors. A special interest of the 
C is in providing for reciprocal communicaion, at the earliest 
possible time, of important problems, decisions and other actions on 
nuclear safety matters. For example, it is essential that a — 

discovered problem in a nuclear reactor be brought immediately to 
the attention of other governments which are responsible for the 
safety of similar reactors. Definite progress has been made in the 
U.S. Freedom of Information Act. Certain exchanges have taken 
C’s bilateral exc’ ¢ arrangements is summarized. A typical 
_ authority of country building its first 


. Levine, S.; Wall, I.; Vesely, W.; Murphy, J.; 
Taylor, M. (International Atomic Energy Agency, Vienna (Aus- 

tris)). 1977. -770505—78). V F 
ternational conference on nuclear power and its fuel 

cycles; Saleburg. A Austria (2 May 1977). 

Reactor Safety Study (WASH-1400) is a comprehensive 
asesament of risk the from accidents in light 
uired the identification 
accident sequences which ioactive material could 
be released from the reactor into the environment. For a probabilis- 


quae 
tive release. For the 


(DBA), has obtained an exceptionally important status in the licens- 
ing procedure of li 
postulated accident 
ety features. 10 
potential negative effects of the highly standardized guideline-based 
accident and to a realistic view about the 
results have Deen ODlained In the process Of Operauon and investiga- edge and truly random variability. The following steps of the fission 
product transport chain are discussed: generation of activity, fission 
product release from fuel to fuel pin voids prior to the accident, fuel 
rod puncturing and fission product release from punctured rods 
ofnuclear power plant safety evaluation using the maximum credible during the accident, further release from fuel during the transient, 
accident analysis and quantitative probability methods are discussed. transport to the containment and finally removal in and leakage from 
Taking into account lack of statistical data and initial information 
bi about hypothetical accident development, a possibility is considered 
for introducing intermediate qualitative and quantitative criteria to 
allow application of probability methods for safety evaluation and 
International exchange of safety 
uber, R.D.; Chenier, 
, Vienna (Austria)). 
The —— of provisions of nuclear power plant (NPP) 
safety in the USSR based on the accumulated scientific and engineer- 
ing experience of design, construction and operating of NPP. are 
discussed. Methods for the decision of the problem were different in 
various stages of development of nuclear energy and they will be 
in the of future and when the of 
reactors determine what specific provisions must be made to ensure 
their safety. The construction and desi Syren are for nuclear 
power plants with light water reactors (WWE -type) to provide for 
their operational safety and to protect the environment and popula- 
tion from hazardous effects are examined. Methods of controlling 
reactivity of the reactor eliminate the possibility of an uncontrolled 
ISK ISSCSSIIM » Cat ue ila! 
| its probability and magnitude of the radioac- 
pressurized water reactor, the study identified 
about 130,000 potential accident sequences involving millions of 
potential interdependencies (common mode failures) between differ- 
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size, the study evolved a two stage filter. First, by 

Renamer ey logic on event trees, an enormous number of 

uences are quickly eliminated from further 

consideration. Second, of the remaining approximately 650 — 
ly accident sequences, a p' ility discrimination tech 

nique eliminates the lowest probability accident sequences by com- 

to higher ity ones having similar release magni- 

tudes. Of the remaining 78 accident sequences, less than ten were 

found to dominate the risk to the public. This elitaination process is 

i of common mode 


for a pressurized 
water reactorin this work. 


in international and licensing. Stadie, 
K.B.; tomic Energy 


narrow the differences between administrative 

tional legal practices in Member countries as 

ing of nuclear installations, primarily by assessi cen 

methods employed. The paper shows how the 

arrangements provide for maximum flexibility: the or co-ordin- 
programmes are selected after in-depth evaluation of 


ny Studies on the of pressure 
of coolant accident. Suguri, S. (International 
Agency, Vienna (Austria)). 1977. 10p. (CONF- 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Irradiation embrittlement is studied on several materials such 
as ASTMA302B, A533B, A542 and A543.The V notch Charpy 
has been adopted for tasting. deve end the 

test method is now under development for fracture 
h is based on the non-linear fracture mechanics. 
Study on crack initiation and propagation on the discontinuities of 
pressure vessel has been conducted and those on the pipes of the 
pressure boundary is now in progress. For the behavior of pipes in 
rupture accidents, testing facilities are now under construction. The 
studies are on the jet force, pipe whippin a oa 
criteria of restraints and their supports. ROSA-II (Rig of Safety 
Assessment) program has been conducted to quantify thermal-hy- 
draulic behavior of coolant during a tulated loss of coolant 
accident due to primary system piping break in a PWAbout sixty 
blowdown tests were ormed so far with various experimental 
conditions, i.e., break size, break location, injection location of 
various types of the emergency core — system. A study on 
reflooding phase of loss of coolant accident due to a large — 
— piping break is currently in progress. This program consists 
of one-dimensional and three-imensional experiements, where the 
height of simulated test fuels is actual reactor fuel size in both 
experiments. Study on zircaloy-steam reaction of fuel cladding is 
also in progress under LOCA conditions. In this study, reaction rate, 
embri' t_ of oxidized cladding, swelling and ture of clad- 
ding, and oxidation on the inner surface of of cladding has been 
investigated. 


37646 (IAEA-CN—36/549) Study on the safety of light water 
reactor fuel. Morishima, A.; Ishikawa, M.; Suguri, S. (International 
Atomic Energy a. Vienna (Austria)). 1977. 4p. (CONF- 
77050585). V 02/MF AOI 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Extensive inpile fuel experiments, simulating both transient 
and long term irradiation conditions, have been carried out by 
JAERI. Those are the experiments in NSRR, JMTR and HBWR. 
The test results have been reflected in verification and development 


total of 400 ex using 
out until 1980, as the first phase of the NS 
for long term irradiation, five fuel rods were i 
O then are undergoing post irradiation examination. 
pore distribu in lets are being investigated. Furthermore, 
total of 23 fuel assemblies have been | 


in HBWR to investi- 
densification and 


densificati gap 
-3 calculation on IFA-224 experiment shows excellent agree- 
ment in center tem between measurements and i 


(ini 
A Austria). 1977. 37p. (CONF-770505— 
From conferene on power andi fl 
cycles; Salzburg, Austria (2 May 1977). 
An overview is given of some major safety concerns and 
activities systematically Prenidered by te EEC. and how they 
relate 10 the initiatives in other international or 


37648 (IAEA-CN—36/576) Licensing decisions and safety re- 
search related to LMFBR accidents. Denise, R.P.; oe, 
Kelber, C.N.; Curtis, R.T. (International Atomic 
Vienna (Austria). 1977. vp. (CONF-770505—63). V 
International conference on nuclear power and its fuel 

cycles; Selsbusg, Austria (2 May 1977). 

The licensing approach which ensures 
the public health and safety against serious 


risk. This licensing process 

isk. This li Pr 

Judgements. It the af 
prior to the establishment of a commercial 

tics, aerosol | 


the licensing of the Clinch River Breeder Reactor 

the proposed Prototype Large Breeder Reactor 


I 
( 
if 
] 


37649 (INIS-mf—3389, Pressurized-water reactor 
safety. Syllabus of paper. F. (Ceskoslovenska Komise pro 
Prague). 1974. (in Czech). of 

rom In-service inspection diagnostics 
i Czechoslovakia (5 Nov 1974). 


37650 (INIS-mf—3389, pp 12-16) State 
installation safety. Nichalek, 


of analytical codes to predict fuel behavior. The NSRR is a test 
program to investigate fuel failure thresholds and post failure phe- 
| under = conditions. In these fuel 
samples in a capsule or a loop are exposed to a rapid p’ power 
with up to 1.12 msec of reactor period to suffer fahare More than 
fifty experiments, have been performed in NSRR on fresh fuel rods. 
Test reults show that fuel failure occurs by melting of cladding at 
heat deposition around 265 cal/gr.UO» and that serious failure with 
mechanical energy release is caused by melting of UO: Vee 2 only 
at vi high heat deposition over 340 cal/gr.UO:. Water-logged 5 
failures. The Reactor Safety Study performed the above engineering 
hydriding effect, mois ure, pell 
A0l. I. A computer code FREG-3 has been developed to predict tn 
From International conference on nuclear power and its fuel be in fuel characteristics with irradiation history such as swell- 
cycles; Salzburg, Austria (2 May 1977). : 
The paper traces the development of co-operation in nuclear 
: safety technology between the OECD Member countries which 
began as early as 1965 and is now organised under the auspices of the test range Of irradiation up to 10,000 MWD/1.UOs: under heat | 
the Commision on the Safety of — of rate of up to 600 W/cm. 
uclear gy Agency. The principal objective is to exc! an 
evaluate information on relevant R and D and hence broaden the 37647 (IAEA-CN—36/556) Nuclear safety practices and stan- 
technical basis for decision-making by licensing authorities in the dards, present trends and incentives for international co-operation. 
different countries. The membership of the Committee on the Safety 
of Nuclear Installations combines expertise in nuclear safety R and 
D and in licensing questions so that licensing procedures in the ; 
different countries may be exposed continuously to the influence of 
overall technological progress. The Committee actively seeks to 
UDCU mrad COUNLTICS _Omparativ 
authorization procedures (as examples) and on national efforts in 
areas Of priority and are implemen ioc Working 
Groups, specialist meetings or task forces, or in the form of special development of regulatory and voluntary standards. 
studies involving all interested countries. The results, conclusions 
and recommendations emergingfrom each programme are reviewed 3 
by the Committee before dissemination. 
37645 
boundary 
Atomic 
770505—9: 
role Of core me core disruptive in 
safety research, and licensing processes is described, —— Clinch | 
River Breeder Reactor (CRBR) as a focal point. 
attention is placed on the prevention of these accidents so that 
my sary of core melt accidents is reduced to a sufficiently low | 
7 level that they are not treated as design basis accidents. Additional 
reduce residual 
irmatory research 
t basis for licensing | 
R industry. The 
in materials interac- | 
ing for new | 
. Lhe long yectives 
oe of commercial LMFBRs during the late 1980's and beyond. | 
This safety research is designed to provide an independent basis for ~ 
ae which must be made by the Nuclear | 
mmission. q 
Published in summary form only. ; 
In In-service inspection and diagnostics of nuclear power 
installations. Part 1. 
E. (Slovensky Urad 
Bezpecnosti Prace, Bratislava (Czechoslovakia)). 1974. (In Slovak). 
In In-service inspection and diagnostics of nuclear power 
installations. Part 1. 


nd in 
ion is 
rative 
rts in 
ty re- 
TPs 


ake 


i 


uf 


installations up on 
the work of the former Institute of Technical Supervision. The work 
and problems tackled by the two institutions are described in the 
Bohunice, in designing and construction of the V-1! unice plant 
and te éesigquicg, assembly and commissioning of the active sodium 
eee wer Research Institute at Bohunice. The State Techni- 

cal Supervision is represented on the Council for Nuclear Safety of 
the Czechoslovak Atomic Energy Commission. 


gh (NP—21718) Comparisons of the RELAP4 computer code 
data, (Intermountain Technologies, Inc., Idaho 
Falls, Dec 1976. 69p. Exxon Nuclear Co., Inc., 


fom a vanety of e have been evaluated by comparison with data 

a 5 ae of experimental blowdown systems. As a result of 
confidence in the 


summary of several of the comparisons between 
tions and experimental data. No attempt is made to cover all of the 
existing data, but representative examples are selected and presented. 


(NUREG—0146) LMFBR fuel analysis. Task A: —_ 


Sun, Y.H.; W 
1976. 130p. 
th Dep. NTIS $6.00. 


report summarizes the results of studies conducted in 

t of the U.S. Nuclear Regulatory Commission's review of the 

Safety Analysis Report for the Clinch River Breeder 

Reactor. In particular it deals with three aspects of the unprotected 
transient overpower accident. The first aspect is the response of the 
Clinch River Breeder Reactor to low reactivity insertion rates. 
Second, the investigation of a new method for computing the time, 
and mode of fuel pin failure is studied. Lastly, the question of 
post-failure, fuel freezing, and pat-out is addressed "Several areas of 
uncertainty in the these accidents is also discussed. 


37653 (PB—255198) Operation of Browns Ferry, Units 1 and 2 


Safety evaluation 
pry gulation). 18 Jun 1 (NUREG 006 
e 
NTIS $4.50. 


Supplement to dated Mar 76, PB-255 474. 

The Safety Evaluation Report (SER) by the Division of 
Operating Reactors Supporting the After the Restoration 
and Modification of the Browns Ferry Nuclear Plant Units 1 and 2 
Following the March 22, 1975 Fire was issued on February 23, 1976. 
The SER identified matters requiring additional submittals by the 
Tennessee Valley Authority with subsequent NRC evaluation. The 
the SER based on the NRC 

uation work performed since February 23, 1976. (GRA) 


reactor safety studies. Topical report. Brockett, 
GF: Johnson, RT. (Intermountain Technologies, Inc., uae Falls, 
Idaho (USA)). Jul 1976. 243p. NTIS $8.00. 
An of the state-of- 


flow measure- 


sess of Baty, Units 1 and 2 
of Nucle- 


Regulation). Mar 1976. (NUREG—0061). NTIS 


at the Browns Ferry and 
following the hdarch 22. 1975 fire, to establish that the facility may 
Operated in the restored and modified condition without endan- 

the health and safety of the public. The modifications in- 


. Agency comments and the com 


7 i 
; and risk assessment. ‘ RA) 
(PB—259442) Reactor safety study fee a review 
report. (Environmental Protection Agency, 
.C. (USA). Office of Radiation Programs). Jun 1976. Piha AS 
520/3-76/009). Q 02/MF 
In reviewing the Reactor Safety Study, the authors have tried 
to keep in perspective the original intent of the Study - to provide a 
technically sound overall assessment of accident risks from commer- 
cial nuclear power plants in the United States. They have also taken 
note of the limits to the scope of the Study and limitations which the 
report attaches to the applicability of the Study’s results and method- 
ology. With respect to the intent to provide a technically sound 
overall assessment of the accident risks, the authors have identified 
igni t areas in which they have found the WASH-1400 
report ei deficient or containing unjustified assumptions. (GRA) 


37658 (PB—259503) Reactor safety study (WASH-1400): a 
review of the draft report. (Environmental Protection Agency, Wash. 
D.C. (USA). Office of Radiation Programs). Aug 1975. 257p. 
WASH-1 
The Environmental Protection Agency has reviewed envi- 
ronmental impact statements for light-water reactors 
1971. During the course of the reviews, EPA has em) 
need for a thorough evaluation of the environmental 
risks from accidents, associated with LWR technology. The Reactor 
Safety Study is a comprehensive study of reactor safety and is the 
first such study to use a systems analysis approach in order to 
quantify the risks of reactor accidents in terms of probabilities and 
consequences, where historical and empirical data are inadequate. 
under construction, proposed or planned, it is imperative that the 
Reactor Safety Study be reviewed in depth and as impartially as 
possible so that the Bg | of the study’s methodology and results 
can be determined. This EPA includes the two sets of formal 
ITI report. (GRA) 


37659 (PB—261732) Cold leg ECC flow oscillations. Ti 
report. Rothe, P.H.; Wallis, G.B.; Thrall, D.E. (Creare, Inc., 
over, N.H. (USA)). Nov 1976. 12Ip. Q 06/MF 
Flow and pressure oscillations were analyzed and investigat- 
ed experimentally in scale models of PWR cold legs. The analysis 
data obtained in experimental cold leg models Ney Sa in 
scale from 1/20 t0"1/3, at sub-cooling temperatures from 
10 to 200F, at injection an from 45 degrees to 90 degrees, at 
downstream lengths from sub d)/D = 15 to 120, at system 
pressures from | to 4 atm., with various boundary conditions, and 
over a significant range of steam and water flow rates. The analysis 
able, in most cases, to predict the general features of the oscilla- 
——— such as the presence or absence of flow oscillations 
the oscillatory frequencies. It fails, in some cases, to predict 
specific oscillatory characteristics such as pressure amplitudes or the 
trend of frequency as a function of water flow rate. 


Dept. i 
1977. Contract 94p. Q 05/MF AOI. 

A calculational model to predict the void fraction and heat 
sented. The model applies to steady state upflow of low pressure, 
low mass velocity water in a heated vertical tube. of 


transfer code REFLUX. For one, subcooling in the liquid was not 
included in REFLUX but has been included in the present model. 
Also, a new scheme to evaluate the void fraction has been developed 
which uses a new criterion for changing flow regimes. As a result, 


J 
AUG. 15, 1977 NUCLEAR REACTOR TECHNOLOGY 3875 
State technical su ision of labour safety and technical volved enhancing separation of redundant safeguards equipment by 
some rerouting of cable and by the application of a fire-retardant 
coating to the cable; enhancing fire extinguishing capability by the 
addition of fixed spray and sprinkler systems and expanded smoke 
and heat detection systems; and enhancing the overall fire protection 
— by changes in procedures, training, and organization. The 
C staff indicated some items that remained to be resolved prior to 
operation and concluded that subject to their satisfactory resolution 
: the restoration of Browns Ferry Nuclear Plants Units 1 and 2 
including the modifications is acceptable and that there is reasonable 
assurance that the health and safety of the public will not be 
endangered by operation of the facility as restored and modified. 
(GRA) 
37656 (PB—258801) Scoping assessment of the environmental 
health risk associated with accidents in the LWR supporting fuel cycle. 
Cohen, S.C.; Dance, K.D. (Teknekron, Inc., Washington, D.C. 
(USA). Energy and Environmental Engineering Div.). Nov 1975. 
Contract EPA-68-01-2237. 261p. Q 12/MF AOI. 
calculate many of the phenomena associated with loss-of-coolant 
analysis has been gained. Also, limitations and deficiencies requiring 
further model refinement have been identified. The ~ i a 
fuel 
V. 
( 
EN 
— 
Ww may in transient conditions of s water or two- 
’ phase flow is presented. The material is arranged to provide a 
relatively uniform evaluation of each of the applicable methods in 
: current practice or presented in the literature. The evaluation at- 
r tempts to test each method against factors of performance, environ- 
mental sensitivities, survival in hostile environments, and implemen- 
4 tation. A bibliography keyed to each area of measurement is includ- 
: ed. In addition, a companion study by G. F. Hewitt gives further 
extensive references on .two-phase flow measurements. Results are 
4 summarized and conclusions offered as to productive areas for 
4 improving the state-of-the-art as applied to reactor safety testing for 
the various measurement categories of pressure and pressure differ- 
ential, fluid temperature, wall temperature, density and void fraction, 
37660 (PB—262209) Post critical heat flux heat transfer to water 
in a vertical tube. Kaufman, J.M.: Griffith, P. (Massachusetts Inst. of 
7 


the iction of temperature transients in the loss of coolant 
(LOCA) may be unproted. 

37661 Dynamic response of multispan beam to transverse impact. 
Banerjee, B.B. (Stone and Webster Engineering Corp., Pennsauken, 
N.J., USA); Das, R.N.; Sahoo, M.C. (University College of Engi- 


neering, Burla-Orissa, India). pp v.4 ag 1-13 of In Structural 
(Bundesan- 
R.)). Amsterdam, 


mechanics in reactor technology. Jaeger, T. 
stalt fuer Materialpruefung, Berlin ( 
The Netherlands; North-Holland (1995) 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
In nuclear power systems, beams on many s 

inside and outside the containment are sometimes pos' rn 
struck by moving masses and missiles. In this paper, the general case 
of an elastic impact between a continuous beam on many oe 
and a moving mass striking the beam transversely at any 
been analyzed by employing the operational methods of 
Expressions for the deflection of the beam at any point mg apo 
beam including the struck point, the impact force and the duration of 
impact have been theoretically derived. The results are presented in 
convenient and easily computable form. Experiments have been 
performed on a three-span beam using a photographic method of 
measurement. The elegance of this method over other methods is 
that the ———— obtained by a simple camera, improvised for 
the purpose, clearly records the motion of any given point of beam 
and impacting mass at successive stages during and after impact. The 
results of the experiment have been compared with the theory. The 
agreement between the theory and the experiment is excellent. 


37662 Experimental study of structural response to earthquakes. 
Clough, R.W.; Bertero, V.V.; Bouwkamp, J.G.; Popov, E.P. (Cali- 
fornia Univ., Berkeley (USA)). pp v.4 p.K4/2 1-11 of In Structural 
mechanics in reactor technology. Jae T.A. (comp.) (Bundesan- 
stalt fuer Materialpruefung, Berlin ( y, F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This paper describes the objectives, methods, and some of the 
principal results obtained from experimental studies of the behaviour 
of structures subjected to earthquakes. A primary purpose of these 
investigations is to obtain detailed information of the inelastic re- 
sponse mechanisms in typical structural systems so that the experi- 
mentally observed performance can be compared with computer 
generated analytical predictions. Two experimental procedures for 
investigating earthquake structural response are discussed: (1) the 
earthquake simulator facility which subjects the base of the test 
structure to acceleration histories similar to those recorded in actual 
earthquakes, and (2) systems of hydraulic rams which impose speci- 
fied displacement histories on the test components, equivalent to 
motions developed in structures subjected to actual quakes. 


ecaniques et Thermiques); 
(CESTA, Le France). pp v.4 1-10 of In dae 
mechanics in reactor technology. Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Materialpruefung, Berlin F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). (In French) 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In the analysis of missile crashing on a reactor containment 
there are two main effects to be taken into account: the overall 
behaviour of the building; the loca) perforation. The overall behav- 
iour of the building is easily calculated when the applied force as a 
function of time is known. Two calculation examples are presented. 
The local perforation is a much more difficult problem and experi- 
mental work is necessary. The report presents a series of perforation 
tests of concrete plates by cylindrical missiles with a flat nose. The 
aim of these tests is to extrapolate for the lower speeds the existing 
——_ correlations and to check the calculation methods. The 

ulations are made with the PASTEL code (Finite elements, 
implicit integration), with elastoplasticity of the reinforcing steel 
Various plastification and fracturation laws 
are tes 


37664 


metrically cutouts. 

L.M. (Kraftwerk Union A.G., Offenbach (Germany, F.R.)). 
.M3/11 1-5 of In Structural mechanics in reactor oka. 
aeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 

(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 


(1975). 
From 3. international conference on structural mechanics in 
scheme, a finite- 


reactor technology; London, UK (1 be 1975). | 

on a two-dimensional 
difference energy method is utilized for the non-linear, elastic defor- 
mation and elastic-plastic collapse analysis of non-axisymmetrically 
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leaded conical chelis with stiffeners end cutouts. The comes 


constituents with identical elastic ok different yield limits. 
This model can thus represent strain- g effects in the original 
material by means of a piecewise linear stress-strain relation. 


37665 Finite element formulation and solution of a class of 
contact-impact problems in contimuum mechanics. Hu, T.LR.; 
Taylor, R.L.; Curnier, A.; Kanoknukulchai, W. (' ornia Univ., 
Berkeley (USA). Structural Engineering Lab.). pp v.4 p.J5/5 1-16 of 
In Structural mechanics in reactor technology. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

of science and tec , €.g. in nuclear reactor technology where 
the solution of Suc problems involving contact-impact effects 


which address themselves to complicated structural problems in- 
volving contact-impact effects, and those developments which have 
been made are of limited generality. The reasons for this lack of 
development are simple: contact-impact phenomena are inherently 
nonlinear and the resulting problems are difficult. In this paper the 
results are described of a research program to develop a finite 
element formulation and solution procedure for contact-impact 

lems of a particular class which are termed Hertzian prob! 
Briefly, Hertzian problems are characterized by the conditions that 
the contact surface is planar that the 
structures have undergone ‘small’ straining in the neighborhood of 
the contact surface. 


37666 Techniques for the design of highly damped structures, 
Nelson, F.C. (Tufts Univ., Medford, Mass. (USA)). pp v.4 p.K7/10 
a of In Structural mechanics in reactor technology. eae 
comp.) (Bundesanstalt fuer Material uprestont, Berlin 
R.)). The Netherlands; North-Holland 1975), 
3. international conference on 
reactor pow She London, UK (1 Sep 1975). 

This paper discusses several techniques for the design of 
highly damped structures, techniques which have proven successful 
for large scale, low frequency steel and concrete structures which 
are typical of nuclear power reactors and their components. The 
ability to augment structural damping can be useful in increasing the 
seismic withstandability of structures. Seismic excitation is broad- 
band in its frequency content and will excite many strutural reson- 
ances. Broadband damping will limit these resonant responses and 
thereby reduce the seismic load on structures and their components. 
This paper discusses three techniques: the design of structural joints 
and interfaces to promote damping; the use of layers of viscoelastic 
material; and the employment Of ping links. The emphasis is on 
explaining the ways in which these techniques work in describ- 
ing the ways in which they have been used. 


37667 Containment penetration design and ey ae 
ment methods. Perry, R.F.; Rigamonti, G.; Dainora, J (Uae 
and Constructors, Inc., Philadelphia, Pa. (USA)). 


support to aan piping containing 
perature fluids and which do not Ae! cooling coils, require 
special provisions to sustain loadings associated with normal/abnor- 
mal conditions and to limit maximum temperature transmitted to the 
containment concrete wall. In order to accomodate piping loads and 
tion designs require careful analysis of two critical 
pao ae q the portion of the penetration sleeve which is exposed to 
containment ambient conditions and 2) the portion of the penetration 
which connects the sleeve to process piping (flued head). Analytical 
models using finite element tation of process piping, penetra- 
tion flued head, and exposed sleeve were employed to investigate the 
penetration assembly design. By application of flexible multi-step 
analyses, different penetration configurations were evaluated to de- 


and wall thickness. Special designs employing 
sleeve to further lower the tem 
face were also investigated and 
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L of a modified Newton-Raphson method of iteration for increasing | 
values of the load parameter. Collapse is determined as a limit point 
of structural analysis, the primary technique being the finite element 
method. At the same time, very few developments have occurred 
37663 Experimental tests and calculation methods for missile ; 
crashing effects on a reactor containment. Goldstein, S.; Berriaud, C. i 
’ CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
t 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
m7 Non-linear deformation and plastic co of non- - 
termine the effects of key design parameters. Among the parameters 
studied were flued head angles with the process piping, sleeve length 
welded to the 
concrete wall inter- : 
ts reported. 


where 


ctures. 
K7/ 10 
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37668 Analysis of initial prestress force of tendon pres- 
tressed concrete containment structures. Shiau, H.S. (Burns and Roe, 
Inc., Oradell, N.J. (USA)). pp v.4 p.J3/7 1-12 of In Genin 


The Netherlands; Roth oo 


tegral 
force is described to represent an exact solution of tendon force 
along the whole tendon which may have reversed curvatures. In 
order to analyze the stress response of concrete due to this prestress 
| using existing finite element or any other 

computer program, a systematic Is su to 
obtain tension force components, which are represented by a series 
of equations of one independent variable, in any coordinate system as 
equations are then solved by numerical mathematic and computer 
techniques. 


37669 Study on the multi-dimensional spectral analysis for re- 
Metropolitan Univ. (Japan)); Sato, H. soar Univ. (Japan). Inst. of 
Industrial Science). pp v.4 p.K7/1 1-12 of In Structural mechanics in 


reactor Jaeger, T.A. fuer Mater- 


Berlin F 
North-Ho 


frequency, 
mode of vibration and damping ratio, can be identified would be 
effective for the confirmation of the characteristics after the con- 
struction is completed by using the response for small earthquakes or 


the micro-tremor under the operating condition. This method of 
analysis seems to have been utilized only from the view point of 


systems with single input so far; it is extensively for the 
analysis of a medium scale model of a piping system subjected to two 
seismic inputs in this paper. 

of crack growth 


rate and crack propagation in nuclear piping. Valles B.; Roche, R. 
(CEA Nucleaires de Saclay, 91 - -Y vette 
rance). Service Etudes ues et Thermiques); Raoul, 
J.P.; Doyen, J.J.; Dubourg, FRAMATOME: IME, Courbevoie, 
nology. Jaeger, comp.) (Bundesanstalt fuer 
y, F.R.)). Amsterdam, The Netherlands: N North- 


/3 1-8 of In Structural mechanics in reactor technology. —. 
Berlin (Ger- 

(1975). 
in 


response of the containment were performed in October 1974. Ata 
first glance, there is the following result: The transient pressure in 


E 


carini, L.; Novara, Italy); Casirati, M.; 
Castoldi, A. tale Modelli e Strutture, Bergamo, 
Italy). pp v.4 Ky -10 of In Structural mechanics i 
technology. aa, TA. (comp.) (Bundesanstalt fuer Materialprue- 
, F.R.)). The Netherlands; 


Berlin ( 
North-Holland (1975). 


From 3. international conference mechanics in 
reactor technology; London, UK (1 Sep 1975). 
The seismic tests on Class | electric eq it of the nuclear 


uipmen| 
power plant of ENEL at Caorso have been carried out at ISMES in 
the last two years. pwd procedure, supplied by the customers, 
Guide’ Std. 344-1971, and is summar- 
aized as follows: complete a (fully equipped with 
non operated devices): resonance search at low acceleration level; 
of amplification and damping at the found resonances; 
vibration tests at the resonance frequencies (continuous sine) with 
acceleration to be related t0 the floor response spectrum (ss) on 
the basis of the results of the previous tests: devices (operated and 
monitored): resonance search as above; vibration tests at the reso- 
nance frequencies, or at 33cps if resonances are not found, with 
increasing acceleration until the device ceases to perform. 


37673 Seismic study of HTGR core. Buland, P. (Metravib, 
Ecully, France); Berriaud, C.; Cebe, E.; Livolant, M. (CEA Centre Centre 
d'Etudes Nucleaires de Saclay, 91- .Gif-sur- Yvette (France). Service 


Structural mechanics in reactor techno! Ji , T.A. (comp. 
(Bundesanstalt fuer Materi logy 
sterdam, The Netherlands; North-Holland (1975). (In Preach) 

From 3. pe EAA, n mec! in 


frequency — at constant ye mtn level and sine dwells at 
constant g-level. These tests have shown the strongly non-linear 
ee The resonant frequency by the core 
is dependent on the level of the excitation. These phenomena have 


37674 Seismic test on 1/5 scale HTGR core model. Gorholt, W.; 

lan, A.J.; Olsen, B.E. (General Atomic Co., San Diego, Calif. 
(USA)). pp v4 p-K8/6 of In Seismic test on 1/5 scalt HTGR 
technology. J: 


fung, Berlin ( 

North-Holland (1975). 
From 3. international conference on structural mechanics in 

reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


One dimensional vibration test and simulation analysis for 
HTGR core. Muto, K.; Uchida, K.; Kasai, Y. (Muto Inst. of Structur- 
al Mechanics, Inc., Tokyo (Japan)); Kuroda, T.; Murakami, H. 

Power Development Co. Ltd., Tokyo (Japan)). pp v.4 
.K8/8 1-10 of In Structural mechanics hnol 


Lemon, OK Sep Sep 1975). 
The paper describes the seismic model test of the hexagonal 
Ss of the General Atomic Company High Temperature 
led Reactor (HTGR) core. A straight array across the core 

was selected as the object of the study. The purposes are to clarify 
behaviour of the graphite blocks by experi 


of computer analyses by feeding back the test results into 


37676 

pression pool 
K.D.; Kadlec, J.; Wolf, E. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung). pp v.4 p.J4/2 1-12 of In 


Jaeger, T.A. (comp.) 
(Bundesanstalt Material ung, Berlin (Germany, FR)). Aw Am- 
sterdam, The Netherlands; North-Holland (1975). 

i conference on structural mechanics in 
hnology; London, UK (1 Sep 1975). 

From ey 1972 until May 1973 blowdown tests were 
performed at the reactor plant. The tests were intended to 
provide information about the behaviour of a reactor safety contain- 
ment with pressure suppression — in case of a loss-of-coolant 
accident resulting from a rupture in the primary circuit. Besides of 
experiments on the behaviour of the containment parallel experi- 


mechanics in reactor technolo 
fuer 
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of This Paper is concerned with a theoretical investigation of 
JR; initial stage of prestressed tendon and prestressed concrete before 
niv., and after jacking force of tendon anchorage released. A method is 
16 of developed that is applicable to any kind of spatial tendon considering 
omen frictional loss due to length and curvature effects. In this method, a 
areas 
Saclay on a GR core model and comparison with analytical 
reactor technology; London, UK (1 Sep 1975). results. Two series of horizontal tests have been performed on the 
The power and the cross power spectrum analysis by which shaking table VESUVE: sinusoidal test and time history response. 
Acceleration of graphite blocks, forces on the boundaries, relative 
displacement of the core and PCRV model, impact velocity of the 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 
37671 Experimental and theoretical investigations at the dynamic 
response of the containment at the Brunsbuettel BWR during blow- 
down. Appelt, K.D.; Cramer, M.; Eberle, F.; Goeller, B.; Kadlec, J.; aeger, I.A. (comp. esanstalt fuer Materialpruefung, in 
; Laursen, B.M.; Schlechtendahi, E.G. (Kernforschungszentrum (Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 
—~— (Germany, F.R.). Inst. fuer Reaktorentwicklung). v.4 1975). 
P. 
T. 
reactor technology; London, UK (1 Sep 1975). 
> This paper reports-an experimental and theoretical investiga- 
tion of the response of nuclear reactor containments to dynamic 
pressure loadings during blowdown. rg the pressure relief valve method 
tests in the Brunsbuettel Power Station, iled measurements of computer codes. 
m p 
land 30 cps. In the 
angles indicate a 
one or two wave 
ulti-step f the containment 
gd to de- 
e length 
i to the 
inter- 
plant: comments on adopted test procedure and results. Bac- 


ments were conducted relative to the transport i 

iour of components, and the tightness of the containment. Within 
this test program the Gesellsc'! fuer Kernforschung measured the 
local pressure pulsation field in the water pool as well as the mass 
flows entering the pressure su n system. The measurements 
were performed to provide general view of the vibration 
phenomene i in the water pool to ev subsequent interpretation by 
means of physical models and processing by computation. 


37677 Nuclear reactor having a core provided 

system. Andrews, H.N.; Roman, W.G. (to W 
See ‘French Patent 2;280,953/A/. 28 Jul 1975. 

Available from Institut National de la 
a »; priority claim: 1 Aug 1974, US. 

reactor described includes a pressure vessel and 

these nozzles for circulating a coolant in the vessel to remove the 
heat generated by the fuel rods. A flow rate restrictor is fitted in 
each inlet nozzle and is designed to put up a relatively weak 
resistance to the direct flow of the coolant entering the vessel and a 
highly increased resistance to any coolant flowing in the opposite 
direction, so as to limit the coolant counterflow as from the vessel 
further to a significant burst in the coolant intake pipe. The flow rate 
restrictor is made up of a certain number of appreciably parallel 
venturi channels extending longitudinally from the inlet nozzle 
so that their resistance to the direct flow of coolant entering the 
vessel is distinctly less than their resistance to the flow in the 
inside the inlet nozzle so that there is no risk of it being damaged in 
the event of a burst occurring in the inlet pipe. 


37678 Vibration test of high temperature gas cooled reactor core 
Shingai, K. (Fuji Electric Co. Ltd., Yoko- 

suka, Kanagawa (Japan). Central Research Lab.); Ide, A. " FAPIG 
(Tokyo); No. 79, 9-15(Nov 1975). (In Japanese). 

A series of vibration ex ts and analysis have been 
undertaken at Fuji Electric Co. for the aseismatic ——- of HTGRs. 
be en of this project has been completed, is reported in 

first part of this report explains the p and the 
tia describes the and the 
results of vibration tests. As the elementary experiments, the mea- 
surements of repulsion coefficient, impact acceleration, and the 
contact time in collision were iormed for graphite blocks. The 
results are shown as the functions of relative velocity. Secondly, 
one-dimensional response experiments were performed for varying 
restraint. The effect of gaps was also tested. Thirdly, experiments 
were performed for plane and column models. Those ex tal 
facilities are described together with many test results. fourth 
part describes the devdiopment of analysis codes. Short description 
about the mathematical models used in those codes (one dimensional 
response analysis code, and the analysis codes for plane response and 
column response) is given. 


37679 Engineered safeguard systems for the prototype heavy 
water moderated, boiling light water cooled reactor 'FUGEN’. Kato, 
H. (Power Reactor and Nuclear Fuel Development Corp., Tok 
(Japan)); Mano, T.; Masuoka, R.; Kawabe, R. Hitachi Hyoron; 
No. 11, 943-948(Nov 1975). (In Japanese). 
prototype heavy water-moderated, boiling light water- 
cooled reactor, or Advanced Thermal Reactor, “"FUGEN” is differ- 
ent in many ts from conventional light water reactors because 
of its construction comprising multipressure-tube core. This 
describes on the emergency core cooling system of FUGEN the 
results of examining the adaptability to the new evaluation guide 
pro for that of light water reactors. The emergency core 
ing system of FUGEN is composed of 3 injection systems, each 
comprising two independent systems. The analysis code S are used 
to evaluate cooling water behaviour and the operation of emergency 
core cooling system, and have been improved or the unsettled 
parameters were determined, and the reliability was confirmed by 
the results of experiments. The basic concept of the ‘new evaluation 
(rq for emergency core cooling system of light water reactors” is 
uirement of exact backing data, (2) consideration of a 
por allowance for backing data, and (3) adoption and proof of 
pee detailed physical model. The discussed results show that the 
max. temperature of cald tubes is 990°C even taking fuel deforma- 
tion in consideration, and sufficiently lower than 1200°C, the refer- 
ence value indicated in the guide. Thus the core safety of FUGEN 
has been confirmed to be fully maintained with the present emergen- 
cy core cooling system. 
Nonequilibrium 
uranium dioxide fuel expansion. 
ig of Virginia (1976). 138p. University 
Thesis (Ph. D.). 
Effects of nonequilibrium rates of 


evaporation and 
hase fuel in an LMFBR core 
tive accident were studied. rates were determined from 


and condensation during a 
Refling, J.G. Jr. Charlottesville, VA: 
Microfilms Order No. 77- 


and the evaporation and condensation coefficients. “Cigud svailable two- 


ynamic properties for the fuel were alread 


37681 


snubbers for 


One of the 
stations is a seismatic measure. i 
pulsation of fluid, the blow-off of safety valves, the 
recent trends of the hydraulic vibration dampers for ine = 
described. The vibration dampers must not restrain gradual 
move due to thermal expansion, but exert restraining force to violent 
type restrainers are simple and sure, but there is some fear 
restraining thermal expansion with them. In nuclear power stations, 
hydraulic suppressors are mostly employed. The poppet valves in a 
velve bon do not Clone in cane of the dower 
cm/sec, therefore resistance does not arise. In case of the motion of 
0.1 - 0.4 cm/sec, the valves close and stop the motion of a 
piston. In the motion faster than 0.4 cm/sec, the valves close 
without fail, and the resistance of nominal capaci gay by produced. The 
hydraulic vibration dampers are prescribed in subsection » 
Section III, ASME Boiler and Pressure Vessel Code. The problems 
and secular change of actuating oil and seal material 
ofthe hydraulic vibration dampers important for preventing the 


Power Station, the Tokyo Electric Power Co., Inc. Ishikawajima- 
Harima Giho; 16: No. 2, 189-195(Mar 1976). (in Japanese) 

i containment vessel, one of the most 


protected from danger. This primary i 

containment vessel styled as PMARK.II", was constructed for 1,1 

MWe Fukushima No. 6 Nuclear Power Station of the Tokyo Elec- 

Services Inc. of the U.S.A. The 


pressure retainin; bottom on 
mat and leak-tight steel p! 
vessel is considered a ly the coming con- 
tainment vessel, “MARK-III”. 
for the containment of a 


37683 Pressure 
nuclear reactor. Bergmann, W.H. (to Kraftwerk Union A.G. 
G) Patent 2,449, 451/C/. 16 Jun 1976. 2p. (In German, 
1 fig. Available from Dt. Patentamt, Muenchen (FRG). 
Reactor containment in which the reactor vessel is surround- 
ed by a drywell connected with the containment via exhaust open- 
ings. The exhaust openings are situated in a water-filled condensa- 
tion chamber below the water surface which is partly in the drywell 
and partly in the containment. Lock-up pressure pipes 
embedded in the chamber are between the 


of experimental data from Marviken and Brunsbuettel. Kadlec, 
Mueller, R.A. (Kernforschungszentrum Karlsruhe any, FR} 
Inst. fuer Reaktorentwicklung). Nucl. Eng. Des.; 
158(Jul 1976). 
From International seminar on extreme load conditions and 


structural reactor and con- 

tainment structures; Berlin, Germany (8 Sep 1975). 
This paper deals with the problem of the dynamic loading of 
the pressure suppression type containment due to pressure fluctu- 


Brunsbucttel Power Plant (Redesal Republic of Germany) in 1974 
Another series of measurements was carried out within the frame- 


33 2 
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theory. Conservation poem! for mass, momentum and energy 
were written for both phases. The resulting — were solved 

a numerically and compared with analyses which assumed that ther- 
modynamic equilibrium could be maintained throughout the expan- 
sion. A etric study was performed on the effective liquid- 

e 

important facilities ; the BWR nuclear power station, is to be 
installed to confine in it fissionable materials leaked out in an 
unexpected accident or failure of the station, e.g. the eee 
pipings in the first coolant system, so that the radioactive su 
can be from to the surroundings and the 
“MARK-II” was designed for the purpose of simplifying the shape 
of the . and was with a conical ; i 

response of the structures submerged in the water charge. Two 
series of containment response experiments were on real 

ressure suppression s' . One series of measurements was per- § 
disru 


2 


SR 


gabse 


BES 


AUG. 15, 1977 


-coolant Kanzleiter, 
(Battelle-Institut e.V., Frankfurt am Main (Germany, 


Nucl. Eng. Des.; 38: No. 1, 159-167(3ul 1976). 


From International seminar on extreme load conditions and 
and con- 


limit analysis precedures for structural reactor 
tainment structures; Berlin, Germany Sep 1975) 
_ For the design of an LWR containment one of the i 


Glan ( Research Inst., Menlo 
)). Nucl. Eng. Des.; 38: No. 1, 95-108(Jul 1976). 
_ _ From International load 


evaluation 


are to be met following an H DA. As part of an 
tal carried out 


to 


Kelly 


37688 Sensitivity 
J.E.; Leverenz, F.L. Jr.; .«; Erdmann, R. 
Alto, CA). Nucl. Technol; 32: No. 2, 155- 


lec, 


REFER ALSO TO CITATION(S) 37804, 37805, 37806 
COMPRESSED GAS 


A.J. (United T jes Research Center, 
Hartford, . (USA)). May 1976. tract NSF-AER74-00240. 
306p. (R_76-952161-4). P 14/MF AOl. 
involves com, 


pechensive evaluation of 


REFER ALSO TO CITATION(S) 37276 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 37699 


of storage batteries. Final report. 
Hamilton, A. (Bureau of Labor Statistics, Washington, D.C. (USA) 
15 Dec 1914. 40p. (BLS-Bull—165). NTIS $4.00. 
Based on visits to five large factories, the report i 
tion of information 


empioyees. It also discusses w: duration of employment, 
nationality of The bulletin 
different of 


to Aktiebolag Tudor). German(FRG) Patent 
an 18 Sep 1515. Filed date 6 Mar 1974. 15p. 
An impact-resistant cell for lead—acid batteries is 
are placed at an angle to the horizontal to 
prevent blocking of gas bubbles. The electrodes are set on an 
energy Call to at least three 
times any other dimension. 


37692 Water activation and 
chemical batteries. Kraft, D.W. (to Bunker Ramo 
4,012,234. 15 Mar 1977. Filed date 14 Jul 1975. 8p. 

A battery pack is disclosed for an electrical device that is to 
be stored for an extended period until put into use in a body of water 
at some depth. The pack is comprised of fully charged batteries from 
which the electrolyte has been effectively removed for storing. Each 
battery is connected by a small tube to a reservoir con 
electrolyte-forming substance (which may be pat ee 
constituted electrolyte. Means on an inlet o puliciiainel 
depth to admit water into the reservoir and hove cheahotane dir bat 
water in the case of battery plates being impregnated with electro- 
lyte-forming substance) into the batteries. Each tube is also blocked 


REFER ALSO TO CITATION(S) 37697, 37701, 37705 


program was 
of the manually activated 
contaminated 


result of partial charges, cell shorts, im 
electrolyte, 

37689 (PB—259281) Preliminary feasibility evaluation of com- ne 
Dressed air storage power systems. Semiannual Technical Report No. 


proper filling, 
extended wet (activated) stand time, etc., because there 
testing of this nature on this battery. Two 
\ver—zinc batteries currently in use at 
ics Convair on the Atlas missile space launch 


programs were select- 
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work of the blowdown tests performed at the Marviken Power Plant 
(Sweden) in 1972-1973. 

J ing power from a modified gas turbine compressed air storage er 
system. Low-cost, off-peak power would compress air Any in 
mined, underground hardrock caverns. Subsequently, compressed 
air would be mixed fuel, and and expanded 
through a ine to generate power. The three principal 

US raped Pp two, involves conceptual system design studies and covers 
temperature caused by a loss-of-coolant accident (LOCA) of the rogress made during the second six months of this 18-month period. 
Preliminary results ae presented in Pat 2 forthe geological survey 
hn g jucted for Phase 2 are presented in 
of a pri coolant circuit and a ial model containment. The 
reinforced concrete, has a THERMAL 
of 580 and is 
interior is divided by 
to several compartments, eC 
which are interconnected through Dap with adjustable cross 
sections. By exchanging the removable partitions it is possible to 
modify the interior of the containment and to simulate different Pe 
a containment shapes. For the first experiments a PWR configuration 
with nine compartments has been installed. The model scales of the 
compartment volumes and the overflow areas are about 1 : 64 pe 
compared to the 1200 MW PWR plant Billis A. 
37686 Hypothetical core disruptive accident experiments on 
fast tent renctor models. Florence, AL: Abcshameca, 37690 _ (PB—254596) Industrial accidents and hygiene series, No. 
Park, Calif. 
and 
ysis p ures 10r 4 ieguards and con- 
The primary pre here of « liquid pecs fast breeder reac- batteries, hygienic conditions of storage battery plants, extent of 
tor (LMFBR) is designed to allow removal of decay heat from a sanitary facilities provided for employees, and medical care provided 
| core in the event of a h ical core disruptive accident -_ 
ing in 1 =a sources Of information concerning lead 
poisoning. 
investigate the in’ primary containment o 
fast flux test facility (FFTF) under an HCDA of 150 MW sec. The 
main objective of the was to determine whether the struc- 
tural envelope, comprised of the reactor veseel, vessel head and 
primary piping, would remain intact so that in the post-accident 
period coolant flow and decay heat removal through the heat 
so that they can eventually be applied with confidence to full-scale 
reactors. 
' 37687 Radiation protection equipment in nuclear power plants. 
Tech. Mod.; 68: No. 9, 37(Sep 1976). (In French). 
Published in summary form only. 
; Because of the complexity inherent in a reactor safety analy- 
infh y suitable means id electro. Or water) in the reservoir until 
uence various contributors to t ri ive- hold ; 
ly more detailed indicators have been defined and used to reflect its pressure exceeds a predetermined level. The battery pack is 
[last at different levels of the analysis. These techniques have batteries are filled with inert pres- 
Study (WASH-1400). The general breakdown of risk contributors, same pressure as the pressurized electrolyte. 4 figures, 1 table. 
evidenced via application of these 
reactor and pressurized water reactor that study, exhibit the PERFORMANCE AND TESTING 
- generic makeup of reactor risk. 
con- 
37693 (AD-A—027770) Silver—zinc 
ENERGY STORAGE report, Mikkelson, (Genera! 
team  - (USA)). Oct 1966. Contract AF 04(694)-240. 398p. (GDC- 
= 
Two performance 
real 
the § 
1974. 
rame- 


200994 battery (GD-C Part Number 69- 
led into three monoblocks. 


Zinc—halide battery with molten electrolyté. 
Tech.). US Patent 3,912,999. 14 


vented or controlled by operating the battery ry 
time) at a temperature above the melting point of zinc, or at least at 
such a aw that forming dendrites are melted by 

by the charging current. For the case of a large n 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 37694, 37900 


zinc a electrodes. Final Nov 73—Novy 75. Choi, K.W.; 

Hamby. D.N.; Newman, J. er. Univ., Los 

yom (say School of and Applied Science). Mar 

1976. Contract F33615-74-C-2004. 133p. 'CLA-ENG—7634). 
.00. 


the redistribution of active material over the 
as a result of cell cyc’ 
be caused by convective flows driven primarily 
. A mathematical model is formulated based 


variations of current a and cell potential with the number 
of cycles. These numerical cal are compared quantitatively 
to the experimental observations. The results show that 

compartment parallel to the electrode surface is stopped. (auth) 


37696 (AD-A—031866) Nickel/cadmium aircraft batteries: high 
rate discharge equipment. Haines, R.L.; 
LePage, W. (Defence Research Establishment, wa, Ontario 
(Canada). Sep 1976. 25p. (DREO-TN—76-22). PON MF AOL, 


in French. 


1000 amperes or more are possible with 24-volt batteries. 
configurations may be readily modified. are simu- 
lated by use of fixed load steps which may be either automati- 
cally or manually. This document the equipment and gives 
instructions for its use. (auth) 


37697 (AD-A—033764) Study of the cyclic 
marine type lead—acid storage batteries by 

plate structures. Pokorny, J.L. Jr. (Naval 

terey, Calif. ee Sep 1976. 259p. Q 1 


Fg 


cycle routine. It is seen that 

active pea of the Fis pre plate in both lead-antimony and 
calcium grid batteries. It 

leads to active material shedding 

battery life. The ability of thice late lead-calcium grid batteries 
be successfully operated on a deep cycle routine 1s related to & 
reserve of active material retained within the positive plate as lead 
sulfate, which is eventually transformed into boo: to maintain the 
capacity of the battery. 


(N—76-32651) of single-cell 

sealed silver—zinc cells. Phase 1. Final report, Apr 1975—Apr 1976. 
Imamura, M.S.; <9 Ru; Lear, J.W.; Murray, B. (Martin 
Marietta Aerospace, Den Colo. (USA ). Sep 1976. Contract 
(US Sole Ont (NASA-CR—135054; MCR—76-263). NTIS 

A single cell protector (SCP) assembly ee of 
a single silver—zinc (AG/Zn) battery cell w designed, hbricted 
and tested. The SCP provides cell-level re myathmen 
charge and overdischarge by a bypass circuit. The oe circuit 
consists of a magnetic-latching relay that is controlled by the hi 
and low-voltage limit —— Although designed 
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cells, the SCP is flexible enough 
ell, Eighteen were wed 


adapted too 
system 


37699 Development of 
teries for load report. 
Ervin, G.; Hall, J.C.; Lai, S.C. (Atomics In 
Park, Calif. (USA)). May, 1976. 85p. NTIS $5.00. 
The principal activities the lithium—iron sulfide npr 
include negative and positive electrode developmen 


GRA) 


37700 (PB—255549) Preparation and properties of beta-alumina/ 
glass composites. Final report. Mackenzie, J.D. (California Univ., Los 
of 254-1 was to fabricate 


by ionically conducting 
binders, howev 


ly. These 
Composte had beaalumina asthe continuous phase but their cow 
ductivities were lower than anticipated. Additional experiments 
were performed in order to determine the transport mechanisms. It 
appears that transport in these composites is controlled by sodium 
ion migration through the beta-alumina. The larger than a 
resistivities were thought to arise from poor contact between beta- 
alumina where a large interparticle resistance severely ham- 
pers uction. (GRA) 


37701 Interaction of a silver oxide electrode with a regenerated 

cellulose film in silver—cadmium storage batteries. Molot- 

kova, E.N.; Yarochkina, E.N. Zh. Prikl. Khim.; 48: No. 8, 1773- 
1778(1975). (In Russian). 

The voltage of charged silver—cadmium batteries during 

at 35° was measured. Silver content in separators after four 


8-alumina electrolyte. Markin, T.L.; Bones, R.J.; hay = 
peed TL: Wassell, L.L. (to United Atomic Energy A 
ama British Patent 1,386,244. 5 Mar 1975. Filed date 26 Jul 1971. 


Spellman, P.J.; Tennare, 

Oct 1975. Filed date 28 Jan 1974. ,: 
NiOOH is material useful 

Ni/Cd, and Ni/Zn batteries, for example). It can be prepared by 

in contact with alkaline solutions. (RWR) 


Kleinschmager, Fischer, W. Boveri and 
Cie AG, Heidelberg). J. Power Sources; 1: No. 2, 109-126(Dec 1976) 


3880 ERDA ENERGY RESEARCH ABSTRACTS Po 
L ed for use in the test program. They were the ee battery 
(GD-C Part Number 69-06309-1), consisting of 19 PM30 type cells, 
and the Power Sources 
06308-1), consisting of 1 
(GRA) Was subjected to identical [eSt CONGILIONS, OUL WILT Dalle! 
protection rather than cell-level. An alternative approach to the SCP 
37694 ee :::: Cc. design in the form of a microprocessor-based system was conceptual- 
(to Califo Oct 1975. ly designed. The comparison of SCP and microprocessor spproaches 
Filed date 11 Jul 1973. 6p. ; xhat } is also presented and a preferred approach for Ag—Zn battery 
Dendrite growth on Zn anodes is a continuing problem in protection is discussed. 
and liquefied much of the energy used therefor is 
recovered in gas expansion during battery use. (RWR) 
design, construction and operation. In the period covered in this 
report, positive electrode research and operation of a 100 Wh cell 
signed, built, and 
was performed. 
( 
| 
SSeS ij 
nder between 
low hypothesis for the zinc—silver Oxide se sluts the beta-alumina, and a new crystalline phase was formed. Altering 
; by actual cell experiments. The numerical solutions predict r the processing conditions either enhanced or reduced the amount of Ff 
discharges é quite important when a battery is to crank 
an aircraft turbine engine. Apparatus was designed and built to 
facilitate the study of nickel/cadmium aircraft batteries when used in 
this and other high rate applications. Maximum discharge rates of 
f 
of sub- Preparation of a homogeneous A-alumina tube electrolyte for 
= oe — a sodium—sulfur battery is discussed. Wall thickness was 300 wm. 
The tube electrolyte was made by plasma spraying 15-ym f-alumina 
. spheres, which were prepared by calcining at 1000° spheres of a 
plate of submarine type storage batteries were studied, usi 
ning electron microscopy, as the batteries were cycled onl 37703 Measuring acid density in storage batteries. Reissland, 
M.U.; Schweizer, W. (to VDO Adolf Schindling AG). 
German(FRG) Patent 2,462,039. 2 Oct 1975. Filed date 22 Mar 1974. 
9p. 

The device described is a sensor in the shape of a battery 
stopper, which is dipped into the battery acid. The acid density is 
determined by measuring the capacity of the unit, consisting of two 
concentric acid-resistant plastic carriers which are coated wth an 
electrically conducting layer and an acid-resistant layer. 
Poly(methylmethacrylate) can be used as the acid-resistant plastic. 
(RWR) 
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results concerning i 
the properties of sodium/sulfur cells are reported. magnesia- 


of positive masses 
storage battery. ag Vogt, M.; Wiesener, 
‘echnische Univ., Power Sources; 1: No. 2, 127- 


porous electrode 
overgrown with lead sulfate during the discharge. 
active mass, rich in beta PbO:, has a proportion 
these become blocked up relatively qui with lead 


REFER ALSO TO CITATION(S) 37316, 37317, 37318, 37332 


(AD-A—033301) TDIST, a program for om 


energy system response simulation. 
Aug 1976” Conteont 296p. 


combined rage of wendy tate nd ten 
are combined to yield a range of steady-state dynamic system 


ple data is included for the execution of a 24-hour d 
simulation of a TES serving a community of 50,000. (Author) 


37710 (AD-A—033736) Energy models and large-scale systems 
optimization. Technical report. Dantzig, G.B.; Parikh, S.C. (Stanford 

Optimization Lab.). Nov 1976. Con- 
7;N00014-75-C-0865. (SOL—76-23). Q 


ugh a great number of papers have been published 

large-scale systems, not much in software 
pate tpi solve such systems. We believe that there 
has been little progress, because there has been little in the way of 
extensive experimentation comparing methods under laboratory-like 
conditions on representative models. At Stanford's Systems Optimiz- 
ation Laboratory (SOL), to bridge this gap between theory and 
xperimental software for solving large-scale dynamic 


(AD-A—033756) Procedures for and 
preliminary design of total energy mg be military facilities. 
report. (Booz, Allen and Hamilton, Ine Detheede, ad. (USA). Now 
1976. Contract N62399-73-C-0029. 140p. Q 07/MF AOI1. 


This manual provides 
formation for feasibi 
of installations, 


engineers and for guidance of 
The feasibility analysis procedure is divided into five major steps: (1) 
identification of gross energy requirements; (2) assessment of the 
viability of heat recovery within the project environment; (3) assess- 
sis and selection, load analysis), (4) Defnito, requirements--(site analy- 
sis and selection, load analysis); (4) ition of candidate system 


MIUS 
Fulbright, B.E. (National Aeronautics and S 
Houston, Tex. (USA ). L 
565p. 


B. Johnson S 


Administration, 
yndon Center). Jun 1976. 
i-X—58174; JSC—10650). ¢ 


24/MF AOI. 


MIUS design the 29 29-MIUS-unit ge 1) 
= oy '8-MIUS-unit (option 2) facilities were considered. 
considerable 


VDI-Verl. (1976). 

From Meeting on efficient energy use in internal combustion 
y, F.R. (11 Jun 1976). 


ENERGY MANAGEMENT AND POLICY 3881 
; er materials with a high corrosion resistance to the NaoS, melt were documentation of input requirements and data card formats, exam- 
found. Several hundred charge—discharge cycles were obtained ples of available data output options, and a listing of the code. 
with laboratory cells. High rechargeabilities could be achieved in 
special cells. Finally, it is shown that the technical and economical 
prospects for traction and load-leveling sodium/sulfur batteries are 
3 
of the 
K. 02/MF AOl. 
13 The optimization of large-scale dynamic systems represents a 
Wi e progressive ‘ge of porous ude elec- central area of research whose successful outcome could make 
trodes, the PbO». content decreases and that of PbSO, increases 
correspondingly. If alpha and beta PbO, are present side by side, 
then at low current densities and 45°C they share in the discharge 
reaction to the same extent. With increasing current density and at 
lower temperatures, a preferential reaction of the beta PbO: is 
dually 
bositive 
for an 
mass CUOdal CS Lin pores ystems has been di posed techni representati 
occurs. There is a decrease in the specific surface of porous lead pte have been ont 
dioxide electrodes, as a result of the deposition of lead sulfate of ing experimental results has been recorded and disseminated. This 
small surface area, during the discharge reaction. Discharge tem- report gives an overview of some of the work being done at the 
perature and current density influence the size of the lead sulfate Systems Optimization Laboratory. 
crystals, the degree of electrode surface coverage with lead sulfate, 
the discharged structure, and hence also the capacity of the elec- 
trode. 7 figures, 1 table. 
37707 Studies on the alkali metal alloy-chlorine secondary bat- 
4 tery. Matsunaga, M. (Kyoto Univ.); Ito, Y.; Yoshizawa, S. J. Power 
Sources; 1: No. 2, 159-167(Dec 1976). 
This paper is concerned with an alkali metal—chlorine sec- 
ondary battery for a load levelling — and especially with the 
negative electrode. An alkali metal y is a promising negative pecially total energy and selective 
electrode material for a high-performance battery. The energy densi- ae a1 
ty and power density of such alloy electrodes can be discussed in eT ocument is intended for uss by Selly 
relation to the phase diagram. A liquid alloy is erable when ve | 
cycle life is required, and a solid alloy is erable from the ce 
design aspect. eee data and theoretical considerations to 
support such conclusions are given. 10 figures, 2 tables. 
37708 Wrapped-electrode battery. Schenk, G.; Haake, H. (to 
Varta Batterie Aktiengesellschaft). US Patent 4,009,053. 22 Feb 
1977. Priority date 9 Aug 1974, German, Federal Republic of (F.R. systems--(energy efficiency analysis, economic analysis). 
Germany). 2p. design study 
A wrapped battery electrode is connected to the current take- : 
f off conductor by projections from radial slots in the conductor 
which engage the rim of the electrode. The projections are formed 
: the course of the punching operation which forms the slots. 3 ility of the modular 
pes integrated uti a satellite new-commu- 
APPLICATIONS 
REFER ALSO TO CITATION(S) 37855, 38118 
umina ventional utility system. Economic analyses indicated that the total 
s of cash outlay and operations costs two 
1 ions. options were considerably less ior a conventio system. 
corroborative data for the study group. An environmental impact 
ssland, assessment was performed to determine whether the MIUS meets or 

AG). REFER ALSO TO CITATION(S) 38379 will meet necessary environmental standards. The MIUS can pro- 
r 1974, vide improved efficiency in the conservation of natural resources 
pattery SYSTEMS STUDIES AND TOTAL ENERGY while not adversely affecting the physical environment. (Author) 

(GRA) 
nsity is 
an stein A ale ™: nergier ne Gurch "erpren- 
layer. 
plastic. 37709 

energy 
4, User's 
094. ing) 

Ni/Fe, TDIST, the Thermal Distribution System Simulation Code, is — water and waste gas, the Diesel engine offers good condi- 
a computer tions for achieving a high rate of energy exploitation. Thermal 
; hen dynamic performance analy of large integrated Total gy efficiencies of more than 80% can be achieved by purposeful heat us. 
aks System ) supplying thermal and electrical energy to a multi- The heat gained in this way can be used in production processes or 

consumer-type metropolitan area. Included in this User's Manual are in heating and ventilating technology. A better use of these possibili- 
var, Ws derivations of the detailed consumer energy demand models and of ties can result in appreciable reduction of total fuel consumption. 
veri al the Thermal Utility System (TUS) component models ne in Apart from economic advantages for the country, this leads to a 
© 1976). cach of the system analysis subroutines. Comprehensive ling reduction of environmental stresses. 


37714 Total energy plant's adaption for demand of power and 
pp 41-49 of In Rationelle Energi 


UDEV. (i in stationaeren - 
R -Verl. (1976). (in German) 


From Meeting on efficient energy use in internal combustion 
y, F.R. (11 Jun 1976). 


work by the power-heat coupli 
efficiency and could therefore make an appreciable contribution to 
the rational use of available primary energy. An overview is given of 


(TEP) and —— solutions TEP plants for consumers prob- 
present state of technology. 

combustion engines. 


in stationaeren 
ny, FR. (11 Jun 1976). 


of electrical power and heat in medium and small indus- 


in waste-water p 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 37001, 37010, 37737, 37740, 
37744, 37746, 37748, 37749, 37755, 37756, 37757, 37758, 37760, 
37761, 37767, 37792, 37833, 37834, 37835, 38394 


37716 (IAEA-CN—36/363) Gaining public acceptance for 
ar power: the Philippine approach. Ibe, L.D.; Remedios, A.; -— 
M.P.A. (International Atomic Energy Agency, Vienna ’(Austria)). 
1977. 12p. (CONF-770505—75). V AOl. 
From International conference on nuclear power and its fuel 
cycles; can Austria (2 May 1977). 


program i 
that affects the attainment of this objective is 
cultural obstacles typical of a developing nation. 


acceptance. 

makers to persuade them 

maximum support to the (project through its integration. into’ the 
country’s development strategy; the facilitating administrative agen- 

agencies including those in supportive technology, research 
training to recognize the top priority ranking of nuclear power for 
their work plans and programs; and the end-users and beneficiaries 
of an adequate power supply. The time frame for the PAEC infor- 

mation campaign spans three stages of the project: seo} 

(including site selection); Phase II. Construction; and Phase 
The reaches out to all sectors and involves 
linkages with educational institutions, scientific societies, technologi- 
caland civic organizations, and such groups as students, professionals 
and the community as a whole. It utilizes thought leaders and the 
mass media, both print and broadcast, in addition to PAEC re- 
sources, in the generation of favorable public opinion under a 
planned systematic effort at mass appeal. Finally, the PAEC 
public information delivery system, its organizational structure, com- 
mandated function to regulate nuclear facilities are described. 


(IAEA-CN—36/383) Public acceptance of nuclear power. 
Some ethical issues. -Olende, S.; Francis, J.M.; Nashed, W.; 
B.C.E.; Rose, D.J.; Shinn, BL; do 
ternational A’ ienna (Austria, 
(CONF-770505—53). 53), V AO 
cycles; Salzburg, Austria (2 May 1977). 
_ The World Council of Churches is aware of a decline of 


pe securing the cycle. In addressing this con- 
cern, the World Council of Churches seeks a direct assurance from 
the IAEA and other responsible governmental bodies that new 


ERA VOL. 2, NO. 15 


initiatives will be taken to resolve this anxiety and to place the 


sources for all peoples is an essential part 0 the stru 
just, participatory and sustainable society. The W. 
the necessity of retaining nuclear power as a viable option 
future in many countries. However, the credibility of the option can 
the resolution of the major questions that 
nuclear technology. 


eee Nuclear power as a public issue 
the public Doederlein, J.M. 


interest. (International 
Agency, (Austria)). 1977. 10p. (CONF- 
7050565). V 02/MF AOl 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

In evaluating the future role of nuclear power, a rational and 

quantitative comparison of power production alternatives should be 


many lives, which environmen yp mp and what economi- 
cal advantages we have to sacrifice in order to satisfy such irrational 
Sow that the public interest 
best served by maximum use of the broad knowledge we have on 

societal matiers may misead other into thinking tha he is trying to 
carry his technical authority over into fields w this authority is 

the principle one man, one vote. 


(IAEA-CN—36/580) ery to nuclear 
power. Davies, J.E.0.; Dobson, J.K.; Baril, R.G. (International 
Energy Agency, Vienna (Austria)). 1977. Sp. (CONF- 
770505—62). V 02/MF AO1 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

In the past 10 years Canadian society has been marked by the 
growth of public interest in nuclear power and its relationship to the 
environment. Although the majority of Canadians have accepted 
nuclear power as a means of generating electricity there is significant 
ition has effectively forced the 

nuclear industry to modify its behavior vis a vis the public 
in the face of growing concern over the safety of nuclear power and 
related matters. The experience has shown the need for scientific 
social data that will permit the nuclear industry to involve the public 
in a rational examination of its concerns about nuclear power. The 
Canadian Nuclear Association sponsored such studies in 1976. They 
consisted of a national assessment of public attitudes, two regional 


Canadian 
attitudes to nuclear power at that time. This research established that 
Canadian levels of knowledge about nuclear power are very low and 
that there are marked regional differences. The utilization of the data 
from these studies is no easy task for the Canadian nuclear industry 
because of the fear component and because the credibility of institu- 


tional information is low. The safety and well-being of a nuclear | 
demonstrated. This 


oriented society have yet to be satisfactorily 

demonstration tion remains an important objective for the industry in 
Canada because public participation and public acceptance are pre- 
requisites to retaining the nuclear option. 


37720 (IAEA-CN—36/582) Controversy about nuclear power. 
Bethe, H.A. (International Atomic Energy Agency, Vienna (Aus 
tria)). (CONF-770505—57). V 08/MF AO}. 
International conference on nuclear power and its fuel 

Austria (2 May 1977). 

conflict in the USA between the groups supporting or 
nuclear power is presented. Reference fo mate publications 
both sides of the controversy which the author considers to be well 
reasoned and useful sources of information. Mention is also made of 
the legal and legislative actions taken by both sides. The arguments 
against nuclear power are summarized and solutions to the problems 
which are the source of these arguments are suggested. 


(IAEA-CN—36/589) Preliminary survey on the informs 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 
International conference on nuclear power and its fuel 
cycles; Austria (2 May 1977) 
To provide adequate, unbiased information to the public # 
well as basic material for future decisions concerning nuclear energy 


S@ RP 
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8 figs.; 11 refs. 
The term total energy plant means plant with combustion 
ines that produces power and heat according to demand. They 
~ Leijendeckers, P.H.H. pp 55-60 of In Rationelle Energienu : 
trial n-nous Diants wil al CPUUID DCU WILD 
object of these considerations is the possibility of using gas engines in 
i i ies. in the photochemical indust: 
plants. 
misssion (PAEC) to gain acceptance for the country’s nuclear power 3 
Philippine society 
— including ; 
‘oints of contro- 
versy regarding the introduction of nuclear power are identified as é 
| are likely change agents in the process of transformation of public ; 
| — 
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the Austrian Government “1976 an the Information 
Inthe in October 1976 and it will 
to June 1 t p the 


scheduled 
be discussed i in 


Summary. (Office of Technology Assessment 
(Es. Congres) Washington, D.C.). Feb 1976. 82p. (OTA-T—16). 
= also PB-253 680. 
ae «nen summarizes the results of a study entitled ‘An 
Assessment 0! 


ernization of rail transit systems. The report is based on a review of 
decision 


Atlanta case study. (Office of Technology Assess- 
-S. Congress), Washington, D.C.). Feb 1976. 45p. NTIS 


in the Atlanta 
undertaken by the 


carried out in the Atlanta area with 
it or modernization of rail transit. (GRA) 


for mass 


Office of Tec’ Assess- 
gress), Woeshingtoe Do Feb 1976. 42p. (OTA-T— 


it or modernization of rail transit. (GRA) 
(PB—253682) Assessment of 


community 
case study. (Office of Tec’ 
Washington, D.C.). Feb 1976. Sip. A-T— 


for mass 


with 

to or modernization of rail transit. (GRA) 
(PB—253683) Assessment of community planning 

(Office of Technology Assess- 


for mass 


ENERGY MANAGEMENT AND POLICY 


.S. Ww D.C.). Feb 1976. -T— 
ashington, ). 42p. (OTA 
See also PB-253 684. 


it or modernization of rail transit. (GRA) 


(OTA-T—21). NTIS $4.50. 
report on urban transportation planning in 

les litan area is one of nine case studies undertaken by 
Office of Technology Assessment to provide an information base for 
assessment identifies the factors that help communities, facing criti- 
cal technological choices, make wise decisions that are consistent 
a: This case study addresses 


transit. Volume Paul 
nology (U.S. 
34p. (OTA-T—22). NTIS $4. 
See also PB-253 686. 
on urban transportation 
litan area is one of nine case studies | 


ity pi 
transit. The assessment identifies the factors that help communities, 
facing critical technological 


. (Office of Ti 
Assessment (U.S. Congress), Washington, D.C). Feb 1976. ra 
(OTA-T—23). NTIS $4.50. 

See also PB-253 687. 


study. (Office of 
(U. Washington, D.C.). Feb 1976. 45p. A-T— 


it or modernization of rail transit. (GRA) 
Assessment of community planning for 
Volume 10. Washington, D.C. case study. (Office of Technol. 
OTA 25) (U.S. Congress), Washington, D.C.). Feb 1976. 43p. 
'A-T—25). NTIS $4.00. 
See also PB-253 679. 


3883 
The report on urban transportation planning in the Denver 
metropolitan area is one of nine case studies undertaken by the 
y producing exhaustive reports. In secon P Office of Technology Assessment to provide an information base for 
to take place in May and June 1977, these reports w an overall assessment of community planning for mass transit. The 
a series of symposia by representatives of the differen assessment identifies the factors that iol communities, facing criti- 
the Austrian public on nuclear energy. They will then be submitted cal technological choices, make wise decisions that are consistent 
to parliament together with a summary ee by the Govern- with local and national goals for transit. This case study addresses 
ment. The motivation of the one: preparation and execu- the decision-making processes carried out in the Denver area with 
tion of the first phase, as well as the first steps in the preparation of sagard to the developancediiaaaa aaa 
the second — are described. Preliminary analyses concern: a) the 
: interaction between the authorities, the experts and the public; b) the 
interaction among the experts; c) the character of the protest move- 
ment and its activ'ties and the public activities of the promoters of 
nuclear energy; d) the role of the mass media and the information 
flow in society; and, very cursorily; e) the international echo. 
Preliminary conclusions are drawn on the organisation of the pro- 
cess of optimal transfer of information to the. public, consensus- 
finding in society and decision-making; a comparison with experi- 
ences in other countries is attempted. 
37722 PB—253679) Assessment of community planning for mass 
Wilh regard tO the Geveiopmic! oO aul transi 
(GRA) 
h 
OF the nas Oeen to Valuate the institutional, techni- 
1976. 
politan areas that have, or have been considering, rapid transit Ken 
‘ systems. Based on the findings of the case studies, four major policy DY the VUITICe O SCHMOIORY ASSCSSIIICHL LO OVIG in information 
. options are identified and examined in light of their impacts on urban 
ae The report was prepared in response to a an by 
the U.S. Senate Committee on Appropriations on behalf of its 
Transportation Subcommittee. (GRA) 
\OGTESSES ne Gecision-Making Processes Carrcad Ou im tie vilnne- 
4 37723 (PB—253680) Assessment of community planning for mass apolis-St. Paul area with regard to the development or moderniza- 
ment 
: $4.00. w 37729 'B—253686) Assessment of communi for mass 
See also PB-253 681. 
4 The report on 
3 metropolitan area is 
j Office of Technology . — 
F an overall assessment " , The report on urban transportation planning in the San Fran- 
assessment identifies the factors that help communities, facing criti- cisco metropolitan area is one of nine case studies undertaken by the 
5 hnological choices, make wise decisions that are consistent Office of Technology Assessment to provide an information base for 
local and national goals for transit. This case study addresses an overall assessment of community planning for mass transit. The 
assessment identifies the factors that help communities, facing criti- 
cal technological choices, make wise decisions that are consistent 
: with local and national goals for transit. This case study addresses 
; P| the decision-making processes carried out in the San Francisco area 
with regard to the development or modernization of rail transit. 
(GRA) 
See also PB-253 682. 37730 PB—253687) Assessment of communi for mass 
The report on urban transportation planning in the Boston 
metropolitan area is one of nine case studies undertaken by the 
Office Technology it to provide an information base for 
an ov assessment of community planning for mass transit. The 
assessment identifies the factors that elp scleieatien facing criti- The report on urban transportation planning in the Seattle 
cal technological choices, make wise decisions that are consistent metropolitan area is one of nine case siudies undertaken by the 
with local and national goals for transit. This case study addresses Office of Technology Assessment to provide an information base for 
the decision-making processes carried out in the Boston area with an overall assessment of community planning for mass transit. The 
regard to assessment identifies the factors that help communities, facing criti- 
cal technological choices, make wise decisions that are consistent 
37725 with local and national goals for transit. This case study addresses 
transit. Volume 4. the decision-maki rocesses carried out in the Seattle area with 
ment (U.S. Congress), 
19). NTIS $4.50. 
PB-253 683. 
report on urban transportation planning in the my ) 
metropolitan area is one of nine case studies undertaken by 
Office Technology to provide base 
an ov assessment of community planning for mass transit. . — . 
identifies the factors that help facing criti- planning in the 
chal D.C. metro nin udies undertak 
with local and national ¢ — ode his pe a the Office of Technology Assessment to provide an information base 
the for an overall assessment of community planning for mass transit. 
+7 The assessment identifies the factors that help communities, facing 
critical technological choices, make wise decisions that are consis- 
tent with local and national goals for transit. This case study address- 
Tg) , es the decision-making processes carried out in the Washington, 


D.C. area with regard to the development or modernization of rail 
transit. (GRA) 


37732 (PB—255171) Energy-economy relationships. Final report 
on topic 2. tt and Ernst, Washington, D.C. (USA)). Jun 1976. 
Contract DI-14-03-6101N. 313p. NTIS $9.75. 

Report of the Role of BPA in the Pacific Northwest Power 
Supply System, Incl Its Participation in the Hydrothermal 

Power Program. See also PB-255 170. 

In order to address the relationships between energy (and 
electricity) use and econontic development, this study examined both 
aggregated national data and detailed industry data. The objectives 
were to provide a theoretical and quantitative description of the 
relati between energy, electricity, employment, and output 
for specified industry groups, focusing on electricity use in the 
aluminum industry because of its importance as a Northwest 
electricity consumer. (GRA) 


37733 (PB—255649) Small business in the metals industry: a 
background study. Final report. (International Planning Management 
Corp., Bethesda, Md. (USA)). 24 May 1976. 88p. NTIS $5.00. 
The objective of this study is to identify the principal small 
business roles in, and innovations of particular importance to, the 
metallurgical industry, together with associated planning and — 
issues, marketing issues, and institutional arrangements. The scope of 
this study is confined primarily to the extraction and processing 
phases of the metals cycle. Extraction includes all stages prior to 
metal processing: mining, beneficiation of ores, reduction, smelting, 
and refining of the pure metals. Proc includes alloying, heat 
treating, rolling, casting, and fabricati on the role of small business 
in metals recycling and substitution is ye considered but with less 
emphasis. The approach of the study combines literature review and 
letters of inquiry with personal interviews in the Washington, D.C. 
area. Three broad areas were identified in which small business is 
actively involved: high technology, service companies, and second- 
ary recovery. A list of the individuals and institutions contacted is 


of energy actions. Semi-annual report. (Federal Administra- 

D.C. (USA)). Jun 1976. 64p. 16/384) Q 
A 

See also report dated May 76, PB—256684. 

This report addresses the individual actions taken by FEA 
during the period from July 1, 1975, to March 31, 1976, as sedaaed 
within the Inflationary Impact Evaluation process. An Inflationary 
Impact Evaluation (IIE) is an individual report of the likely impact 
pe rice index, and other economic 
variables, of actions proposed by the Administrator of FEA. (GRA) 


ENVIRONMENT, HEALTH, AND SAFETY 


‘ER ALSO TO CITATION(S) 37836, 38314, 38327, 38328, 
38331 38379 


37735 (PB—253361) energy policy analysis. 
Stitt, W.C.; Ogilvie, D.G. (ICF Washington, D.C. (USA)). 
1975. Contract EPA-68-01-0590. ‘asp. NTIS $6. 

Topic areas discussed include: nature or th the energy-environ- 
mental problem; U.S. energy consumption and supply outlook; key 
energy pro and macro-environmental implications of energy 
growth. (GRA) 

37736 Issues and associated with proposed 
prevention of significant deterioration and ggg amendments 


to the clear air act. Executive summary. (ICF, Inc., Washington, D.C. 
— 12 May 1976. Contract FEA-CO-05-50313-01. 17p. NTIS 


amendments to the Clean Air Act. Another 
analyses in greater detail. In addition, these areal th enamel 
= monn)” and additional or refined findings will 


37737 (PB—253631) Socio-economic impact assessment of pro- 
posed air attainment and Final report. 
Sheldon, N.W.; McKittrick, S.S.; Siegert, S.; Franz-Goldman, C.; 

uson, K. (Harbridge House, Inc., Boston, Mass. (USA)). 4 Jun 
1976. Contract EPA-68-01-1561. 219p. NTIS $7.75. 

As part of the State of Connecticut's Air Quality Maintenance 
Planning (AQMP) procedure, this study assesses the socio-economic 
impact of three strategies for attainment and et maintenance 
of sulfur oxide and particulate standards. The three strategies are as 
follows: 


and (3) a 

content of fuel burned. 

and indirect cote and quantieaive as well quate: 

tive te has focused on order of 
impacts of strategy implementation over a 10-year time 

(GRA) 


37738 (PB—253908) National Emissions Data Systeras (NEDS) 
fuel use report, 1973. Final report. (Environmental Protection 
Agmey, Research Trian, le Park, N.C. (USA). Monitoring and Data 
lysis Div.). Apr 1976. 130p. (EPA/450/2—76/004). S $6.00. 
This report summarizes annual estimates of total consumption 
of major fuels such as coal, fuel oil, natural gas, gasoline, and 
fuel. Estimates of the consumption of a number of other compara- 
tively minor fuels are also included. The data are distributed accord- 
ing to major categories of air pollutant emissions sources and are 
reported for the nation as a whole and for individual states, territor- 
ies, and the District of Columbia. (GRA) 


37739 (PB—253909) A collection of legal opinions. Volume I. 
Final report 73. Protection 
Washington, (USA). 

64 1p. (EPA-GC—75-01). NTIS $16.25. 

. This volume is a collection of the more significant Environ- 
mental Protection Agency legal opinions which were written by the 
attorneys in the Office of General Counsel from EPA's formation in 
December 1970 through December 31, 173. Statutes which are 

interpreted include the Clean Air Act of 1970, the Federal Water 
Pollution Control Act (FWPCA), the Noise Control Act, the Solid 
Waste Disposal Act, the National Environmental Policy Act and the 
Federal Pesticide Control Act of 1972. (GRA) 


37740 (PB—261259) Environmental assessment sampling and 
Final Nov 1975—Jan 1976. Vla- 


analytical strategy program. 
hakis, J.; Abelson, H. (Mitre ., McLean, Va. (USA)). May 1976. 
Contract EPA-68-02-1859. 64p. Q 04/MF AOI. 

The report describes a costing methodology for environmen- 


by Level 1. The procedure a 
mechanism for recommending assessment program implementation 
costs as well as for estimating costs for budgetary planning purposes. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 37750, 37832, 37833, 37834, 
37835, 37836 


37741 (AEA-CN—36/175) Nuclear power einen 
coal producing country. Iljas, J.; Subki, I. T eae Atomic 
Vienna (Austria)). 1977. vp. (CONF-770505—254). 

; Salzburg, Austria (2 May 1977). 

7.1.-.T.1./02 This entry prepared from abstract. 

In the near future the Government of Indonesia will face a 
crucial problem, when it has to decide which kinds of energy 
resources would be reasonably feasible to replace the oil which 1s 
currently being used in the country as the main source of energy 
supply. A description is given of the presently known py 
serves and its potential in the Indonesian Archipelago and specifical- 
ly on the island of Java. These resources comprise, next to oil, a 

er. indications of the existence of 


both coal and nuclear power, are being 
touch the technical, economical, 
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L 
| 
| 
assessment strategies provide a framework for determining industry, 
| process, and stream priorities on the basis of a staged sampling and 
) analysis technique. A Level-1 screening phase characterizes the 
pollutant potential of influent and effluent streams of a process. 
Level-2 sampling and analysis provides for a quantitative representa- 
This summary outlines the major findings of Federal Energy 
Administration studies analyzing the possible effects of the proposed 
revention of significant deterioration (PSD) and nonattainment 
1oactive minerals have confirm tely. use 
solar and wind energy on the eastern Indonesian i is being 
discussed. A number of studies and opinions expressed at national 
scientific meetings on the topic of energy have suggested the use of 
coal and nuclear power as the most economical resources to replace 
oil as of the beginning of the eighties. A number of constraints, for 
and political aspects. A 
| comparison study is made of coal versus nuclear power under the 
present local conditions. The — of nuclear power are re- 
viewed, including the initial steps leading thereto, which have al- 
ready been taken. In this connection the role of a domestic nuclear 
industry is being discussed, and also the accelerating effect it may 
have in the distant future on the growth of electricity from nuclear 
energy. 


SPR 


& 
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Europaeische Rohstoffpolitik. (European raw materials 
ir Michaelis, H. Essen, Germany, F.R.; Verl. Glueckauf (1976). 
129p. = — 


‘The publication is a shortened version of a memorandum 

raw materials policy brought up to date which deals 

oer the f lowing topics: situation and chances of the supply of the 

community policy of the 
community; classical forms of supply policy; 

‘new international economy’ as a 

developing countries; nee progressing raw 

materials policy; basic options the role 

materials policy. 


RESEARCH AND DEVELOPMENT 


37743 ba ages Analysis of federally funded demonstration 
Volume 3 case studies. Final i Baer, W.; 
Conover, C.J.; Cook, C.; Fleschauer, P .; Goeller, B. (Rand 
Santa Monica, Calif. (USA)). Apr 1976. Contract NBS-4-35959. 
1798p. Q 99/MF A0O1. 
As a part of its program with respect to 
civilian research and development by the Federal Government, the 
tal Technology Incentives ra of the National 
Bureau of Standards awarded a contract to RAND, Santa Monica, 
CA, to conduct a study aimed 'To develop cost/benefit and market/ 
industrial/institutional criteria and guidelines for the use of Federally 
procured demonstration as for technological 
— This volume provides details of individual supporting case 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 37079, 37485, 37497, 37522, 
37716, 37717, 37718, 37719, 37720, 37721 


Federal Republic of Germany (and 

between the public and government authorities). Popp, M ork we. 


From International conference on nuclear power and its fuel 
cycles; coe! Austria (2 May 1977). 

During the past years the public debate on nuclear energy has 
grown in importance. Events such as the occupation of a power 


q 
energy utilization. In 1975, the Federal Government launched a 
special nuclear energy information pen Its main effort was 
to establish a dialogue between the pub overnment authori- 
= In several advertisements, the publ was to participate in 


ment or for by jpplying for a book prepared by the govern- 
t or for ussion. Discussions on general questions 


held with ts and many seminars 
allowing for a more detailed discussion of 
a limited number of people. The scope of the 
—— to the environmental and safety 
vernment’s incentive to i 


from abroad. New technical issues, new ways of bringing these 

issues forward, new forums in which to express their concerns have 
originated over the past years. Final waste disposal and questions of 
its responsibility towards future generations are now in the forefront. 
Intervenors represent in this country a public interest, even though it 
is not in the interest of the entire population which, in general, could 
care less and can be regarded as a silent majority. It occurs and has 
been recognized that utilities should therefore make a bi effort 
to i ve the quality of their information service. y must 
provide more informationwhich must be as full and as free and as 
For the public at large there 
is a need to know that such information is available and that 
questions of concern can be answered by those responsible for 
nuclear programs. It is somehow necessary in the nuclear controver- 
sy to find a way of discussing the entire nuclear system, what is 
produced by nuclear power and why it should be nuclear power at 
all. With all this in mind the Austrian government arranged a “public 
round table discussion” during which the pros and cons of nuclear 
power can be elaborated. 


37746 (IAEA-CN—36/158) Public of nuclear power 
development in Japan. Ohori, H. (International Atomic 
Agency Vienna (Austria)). 1977. 10p. (CONF-770505—88). V 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

percent o! people expressed fears of atomic energy, 70 percent, 
including those who had some vings but still took the need for 
granted, said that Japan hasno choice but to depend on nuclear 
power. The Government and industry have made long-range projec- 
tions on nuclear power generation, forecas that it will expand to 
25 percent of all power an ts by 1985, and to 35 percent 
by 1990. The gravest problem solved if this projected scale of 
nuclear devel it , to be achieved is the shortage of “74 
plant sites. This can not be solved unless every effort is 
dispel the general feeling of mistrust mentioned, and to make mee 
that the development of nuclear power is socially accepted. It is 
hoped that the tasks now under consideration will be carried to 
—— that an administrative system can be established, such as the 

le can rely on as nuclear safety; that definite policies for 
pach etn of the fuel cycle such as reprocessing and radioactive 
management can be worked out; and that a consensus of 

the — y of information, public hearings and expert discussions. All 

these measures must be immediately put into practice. From the 
ea for | communities, it is 

that the three laws enacted in 1974 for power sources 


necessary 
development be fully or beter wel to ensure that Government 


parame A are granted for welfare in local communities that 
accept the installation of nuclearpower facilities. Further details of 
these matters are given. 


‘197. (00 (International Atomic Energy Agency, Vi 
(Asti) 19 (CONF- 770505—332). U 02/MF 
ternational conference on nuclear power and its fuel 
(2 May 1977). 


is given of the changes that took place in 1972- 

3S opinion political views in Sweden, leading to new 

and increasing interest in matters is of energy policy. 

Although nuclear power was from the beginning the main issue, it 

became more and more widely recognized that a number of complex 

and technically difficult problems were involved. In late 1973 nthe 
Government decided to for a comprehensive energy paer 

for the period 1975-85 and to put this program 

Parliament in the spring of 1975. In order to involve the public in the 

process, a public education program was introduced 

in is eee 1974; Phe essentials of this program are described. The 


. The paper then describes how the public, by its activities 
energy study circles, was given a possibility to influence the 
formulation of the t new Swedish energy policy. It outlines the links 
between the educational efforts, the discussions in the study circles, 


Public acceptance 
Thorne, R.D. (Inter- 
y, Vienna (Austria). 1977. vp. 


cons on site and many ussions in the press media have 
were 
items 
sions 
nuc 
the need for nuclear energy and its role in an overall energy stratey. 
With all political parties represented in the parliament supporting the 
utilization of nuclear energy and power plant construction and 
planning going ahead on the basis of the government's energy 
programme, the dialogue was meant to provide a basis for a more 
broadly based conciousness of the and advantages of Ort Was provided Dy cducalion assOciauons. 1 nest 
nuclear energy. The government's information effort has met with were given financial incentives to start energy study circles and 
great interest. Until mid-1976, appr. 50000 people had responded to r their own study material. Journalist seminars were also 
the government's initiative. 
37745 (IAEA-CN—36/146) Public acceptance of nuclear energy 

‘ in Austria. Oszuszky, F. (International Atomic Energy gr 
Vienna (Austria)). 1977. 9p. (CONF-770505—264). U 02/MF AOI. and the positions ultimately taken by the different political parties on 
From International conference on nuclear power and its fuel the key energy issues, especially as regards the future role of nuclear 
cycles; Salzburg, Austria (2 May 1977). power. Finally, it also tries to evaluate to whatextent this effort in 
5.0.-.T.2./06. : education and involvement can be expected to react on the imple- 
The public concern over the expansion of nuclear power mentation of the energy policy program and on future energy policy 
generation has grown steadily at a rather alarming rate in most decisions. 
countries with nuclear pro . The energy crisis has even acceler- 
ated and sharpened a dovduging confrontation between the environ- 
mental movements on the one hand and the utilities on the other. 
While the first Austrian nuclear power Station has not been opposed 
heavily by the public, the nuclear opponents are at present fast - — 79). F , 
changing their ways and forming themselves into national groups From International conference on nuclear power and its fuel 
with coordinated legal and technical advices from inside and also cycles; Salzburg, Austria (2 May 1977). 


A number of actions have been taken in the United States to 
nology. These actions are reviewed and analyzed with emphasis on 
the 1976 California nuclear moratorium referendum and more 
recent actions at state and national levels. They are compared with 
th: status and outcome of similar actions in other nations as is 
possible. Additionally, ERDA's current approaches to in- 
volvement in the decision making process is discussed, a 
value of comprehensive analyses of health, environmental, and so- 
cioeconomic aspects of alternative energy sources in respondin to 
public needs. U.S. plans for providing such analyses for all ins' 
and developing energy technologies et potest with special refer- 
ence to areas which require international cooperation for implemen- 


tation. The value of international analysis and internationally accept- 


37749 (IAEA-CN—36/508) Role of the US regulatory process 
in public acceptance uf nuclear power. Rowden, M.A. Gharcesonl 
Atomic Ener; py /e Vienna (Austria)). 1977. vp. (CONF- 
7710505—93). V 02/MF Ai 
cycles; Salzburg, Austria (2 May 1977). 
NRC's regulatory responsibilities in relation to we accep- 
tance of nuclear power are examined. Not only must 
process be effective, it must at the same time be reco by the 
public as being effective. Public apprehension has been Fdiaciees 
about the potential hazards of long-term storage of the high-level 
wastes from poe ges fuel reprocessing, and about the risks that nuclear 
materials and facilities may be subject to theft or diversion or 
sabotage. Uppermost in the public mind is the question whether the 
health and safety. The NRC also is responsible for issuing licenses to 
export nuclear materials and facilities. This is an area which is 
attracting considerable attention in the United States and abroad. 
Concerns center on both the risk of further proliferation of national 
nuclear weapons capabilities and the risk of nuclear material theft by 
sub-national grou 7 for use in terrorist actions or for extortion 
threats. The is we. Pactica considerationsinto account in its 
cpt licensing reviews. icular attention was focused on the 
Cc process in connection with the hearings and 
ew on providing fuel to India’s Tarapur reactor. It 
is evident S alles the public acceptance of nuclear power depends, among 
other things, upon maintaining regulatory processes that satisfy 
public concerns at both the national and international levels. 


TRANSPORT AND STORAGE 


37750 (PB—258586) Net present value assessment of the federal 
coal railbank. (Policy Research Associates, State College, Pa. 
aan Jul 1976. Contract FEA-CO-05-60502-00. 148p. Q 07/MF 


As a result of the Rail Reorganization of 1973, 
hundreds of miles of light-density rail lines located in coal-rich 
reserve areas in the Northeast have been excluded from the new 
railway system called ConRail. In order to preserve such lines for 
future use and thus avoid a potential restriction on energy deve! 
ment, the Rail Revitalization and Regulatory Reform Act of 1976 
provides for the establishment of a Federal Coal Railbank. The 
purpose of the Railbank is to acquire and hold these lines for 
potential future use, thereby preserving access to vital coal reserves 
expected to be developed over the next twenty-five years. This study 

the feasibility 


CONSERVATION 


REFER ALSO TO CITATION(S) 37712, 37722, 37723, 37724, 
37725, 37726, 37727, 37728, 37729, 37730, 37731, 37759, 37792, 
a fy 37809, 37810, 37812, 37817, 37821, 37822, 37823, 


37751 (CONF-751216—, pp 327-404) Chapter IV. Electrical 
technology. 1975. 


Florida, USA (1 Dec 1975). 

In Energy conservation: a national forum. 

Five papers are ted in Chapter 4, otherwise termed 
Session 4, chaired by B. F F. Spencer and co-chaired by W. B. 


37752 Energy conservation 
metering. Volume I. Final report. Gross, G.E.; , Mo. USA 
strom, S. (Midwest Research Inst., Kansas Cit (USA). Ont 
1975. Contract FEA-C-04-50067-00. 84p. NTIS 

See also Volume 2, PB—254323. 


objectives of the study were to 


or later conversion to master or individual ; 
(4) to provide and evaluate policy alternatives which could control 
the practice of master metering. (GRA) 


37753 et ean Energy conservation implications 


report contains appendices to support 
Included are seven appendices which contain the following: (A) 
examples of electricity rate structures; (B) names and addresses of 
information sources used in this study; (C) responses from 47 state 
public service commissions on their stand on master metering; (D) 
comparison of electricity consumption between master-metered 
ts and individual-metered; (E) extent of master metering 
from the Census of Housing 1970; (F) reports and information on 
load and consumption studies; and (G) utility and real estate manage- 
ment comments. (GRA) 


37754 (PB—260667) The advisability of regulating electric vehi- 
cles for energy conservation. Report dated Feb—Aug 1976. Powel, 
S.F. III; Rosenberg, N. (Department of Transportation, ie ae 
Mass. (USA). Systems Aug 1976. 
(DOT-TSC-OST—76-37). Q 11/MF 

Vehicles that do not consume fuel are examined to determine 
if they should be included under the provisions of the Motor Vehicle 
Information and Cost Savings Act, as amended by Title III of the 
Energy Policy and Conservation Act. The manner of compari 
energy requirements of these vehicles with energy requirements 
fuel-consuming vehicles is considered, as is the application of the 
Act to vehicles that do not consume fal, their po 
the effects of regulations on their production and their 
into commerce. 


37755 (PB—261821) A approach to demand 

ae. Technical memorandum I. Survey documentation. Conserva- 
tion paper. (Peat, Marwick, Mitchell and Co., Washington, D.C. 
(USA)). Jul 1976. Contract FEA-C-04-50179-00. "2p. AOl. 
See also PB—261822. Prepared in cooperation with Market 


of individual's attitudes and perceptions in d whether or not 
to carpool. The study was based upon a survey of commuters in 3 
major urban areas and has resulted in a sizeable new data on 
respondents’ socio-economic and worktrip characteristics, travel 
perceptions, and travel preferences. The memorandum includes a 
copy of the survey instrument. An overview of the findings, conclu- 
sions and recommendations of this research is contained in the 


Summary Report, PB-261825, also available through NTIS. 
Technical memorandum II. Survey tabulations and 


analysis. 
tion. Conservation paper. (Peat, Marwick, Mitchell and Co., Wash. 
(USA). Jul 1976. Contract FEA-C-04-50179-00. 109p. 


Q 06/MF 

See also PB—261823. Prepared in cooperation with Market 
Facts, Inc., Chicago, Ill. 

The memorandum contains many detailed tabulations, cross 


the role of individuals attitudes and perceptions in deciding whether 
or not to carpool. The research was based upon a survey of 
data base on ts’ socio-economic and worktrip characteris- 
tics, travel perceptions, and travel preferences. 


37757 (PB—261823) A ee ee carpool demand 
analysis. Technical memorandum III. Tradeoff model and policy simu- 
lation. Conservation paper. (Peat, Marwick, Mitchell and Co., Wash- 
(USA)) Jal. Jul 1976. Contract FEA-C-04-50179-00. 53p. Q 
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for Conservation: Transmission R and D, H. Feibus; and Energy and 
| Capital Conservation Through Real Time Control and Storage, L. 
= Barthold. (MCW) 
determine (1) the difference between electrical energy consumption : 
by tenants with master metered electric service and those who must 
pay individual electric bills; (2) the extent and trends of the use of 
master metering of electrical service in apartment and office build- 
- : the economic and other factors which influence the initial 
concept to | | to | 
acquiring the lines. Portions of this document are not fully legible. 
(GRA) 
from a survey taken in connection with a research effort examining | 
Energy and Capital Conservation Through 
ustrial Steam Base, G. L. Decker; High 
ines For Conservation, W. Day; Opportunity : 


Baa 


FER & BF 


2 


AUG. 15, 1977 


Prepared in cooperation with Market 
Facts, Inc., Chicago, Ill 

The memorandum discusses the theoretical basis of the trade- 
off model and its adaptation partic 


and worktrip characteristics, travel 

ences. Research is contained in the 

through NTIS. 

37758 (PB—261824) A to demand 
analysis. Technical memorandum IV. 


. (Peat, Marwick. Mitchell and Co., 
). Jul 1976. Contract FEA-C-04-50179-00. 


REFER ALSO TO CITATION(S) 36997, 37817 


37759 —_ Bruce Netschert calls for energy problem alert. EPRI J.; 2: 
No. 2, 12-15(Mar 1977). 


po (PB—255170) Review of 
and assumptions, Final report on topic 4. and Ernst, 
= D.C. (USA)). Jun 1976. Contract DI-14-03-6101N. 351p. 
with the BPA EIS entitled The Role 


Prepared in conjunction 
of BPA in the Pacific Northwest Power a 


and other assumptions 


demand in Missouri. (Missouri Office of Administration, 
CSA). Dev. Of Budget and Plaoning), Acg 1976 Q 11/MF 


This report characterizes energy system flows and analyzes 
their interrelationships with the Missouri economy. A summary of 


potential problems that 
meeting the requirements in 1985 are discussed. (GRA) 
37762 (PB—259122) Kentucky energy resource utilization pro- 
gram. Semiannual report 1 Jan-30 Jon 197 1976. (Kentucky Univ. Lex- 
ington (USA). Inst. for Mining and Minerals 
72p. (IMMR—22-PR3-76). Q04/MF 


and Minerals Research 
biennium and eapentied in the 1974-1976 bicaniam (ORA: 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 37018, 37019, 37020, 37021, 
37221, 37734, 37735, 37737, 37739, 37742, 37754, 37759, 38331, 38378 


Hi 


.F. Jr. Univ. i ‘ 
in Water Resources). 1976. 119p. Q 06/MF AOl. 


Ths my of he Cy of 
i potentiz! for re development. The objective of 
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1 1985 projected fuel product requirements, an analysis of price sensi- 
' tivities and elasticities of fuel products, and an analysis of the 
availability and substitutability of fuel products are presented. A 
| with the development and application of the trade-off model for 
t market research are included as appendices to this memorandum. 
This model was the primary instrument used in connection with a 
: research effort examining the role of individuals attitudes and per- 
ceptions in deciding whether or not to carpool. The research was 
based upon a survey of commuters in 3 major urban areas and has fis Teport Gescrives progress ON Ue Various Projects COMI 
resulted in a sizeable new data base on respondents’ socio-economic prising the research and development component of the Kentucky 
Energy Resource Utilization Program during the six-month period 
from January 1, 1976 through June 30, 1976. The work described is 
an extension and ex) ion of the pro undertaken by the 
estimates. Conservation 
Washington, D.C. (USA 
50p. Q 03/MF AOI. 
See also PB—261825. Prepared in cooperation with Market 
Facts, Inc., Chicago, Ill. 
The memorandum explains and details the evaluation proce- ees 
in connection with a research effort examining the role of indivi 
attitudes and perceptions in deciding whether or not to carpool. The 37763 §(PB—254466) Energy: the policy planning framework in 
research was based upon a survey of commuters in three major State governments. Volume I. Summary report. Duga, J.J.; Malone, 
urban areas and has resulted in a sizeable new data base on respon- D.W.; Davis, R.M. (Battelle Columbus Labs., Ohio (USA)). 1976. 
dents’ socioeconomic and worktrip characteristics, travel percep- 48p. NTIS $4.00. 
tions and travel perferences. See also Volume II, PB—254467. 
The National Science Foundation sponsored a 1975 confer- 
ence at Battelle's Columbus Laboratories to (1) provide an opportu- 
SUPPLY, DEMAND, AND FORECASTING nity for energy modelers and policymakers to present the progress 
made on NSF projects related to state energy policy planning and 
| (2) assist in the development and testing of a methodology that could 
be used by state energy officials to evaluate the suitability of energy 
policy models to their states. This report presents a summary of the 
Bruce Netschert, a consulting economist for National Eco- five — 4 the grams 
nomic Research Associates, believes that the most pressing problem Ph gh _ 
iio that indeed methodology was developed for the purpose of providing a frame- 
crisis exists. The eae responsibility rests with = ministrators and policy researchers han- 
levels, Mr. Netschert believes. He further states of how to develop and evaluate ener, fe 
not taken the lead in addressing the energy prob! P . ae 
constituents are unaware of the issue. Industry alone models and apply these models to their own jurisdic- 
as se . Mr. Netsc on Advisory 
g Council says EPRI should assume the role of an information broker a Il. yA Duga, J.J.; Mal 
to the my 4 message to the gente. but never become a R.M. (Battelle Columbus Labs., Ohio (USA)). 197 
never be possible to satisfy completely energy needs See also Volume I, PB—254466. 
Electricity may be necesa ary. This report is designed to assist state administra’ 
during this period of spiraling inflation. Netschert made a visi 
serving col appli t conserva 
ound plants were switching to electricity rather wi - 
ir natural : indi NSF/RANN-Supported Studies on Energy Policy Planning; Appen- 
were dwindling dix D - Bibliography; Appendix E - Battelle Energy Conference 
Program and Participants. (GRA) 
37765 (PB—259181) Methodology to evaluate alternative coastal 
zone management policies: application in the Texas coastal zone. 
Special report II: A non linear programming model for evaluating 
Including water supply policies in the Texas coastal zone. Rios, R.A.; Sherman, 
also PB- J.S.; ter for Re- 
search 
of energy forecasting methodologies used both within and outside of State 
3 the Pacific Northwest; identification and com ive discussion of ; 
h forecasts, 
occur, the this wi : 
and reasons considers the difference between ‘requirements’ and ‘demands’ in 
: different forecasting future water needs and the non-linearities of the cost 
terrelation- functions associated with the treatment of wastewater. This model is 
een electric energy forecasts, other energy forecasts, and applied to the Corpus Christi-Barrier Islands region to determine the 
. non-energy forecasts presently in use in the Pacific Northwest. amount of fresh water required in the future to satisfy area demands 
(GRA) } and to determine the effects of alternate policies for reducing 
demand on the primary source (Nueces River). (GRA) 
ee FOSSIL FUELS 


COAL 
REFER ALSO TO CITATION(S) 36874, 36942, 37762 


PETROLEUM 


REFER ALSO TO CITATION(S) 36997, 37001, 37018, 37019, 
37020, 37021 


NATURAL GAS 
REFER ALSO TO CITATION(S) 37041 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 37732, 37751, 37752, 37753, 37760 


37766 Assessing the ponte for optimal utiliza- 
tion of off-peak power. Volume III. Biddeford demonstration. Final 
Walukas, D.J. (Westinghouse Research Labs., Pittsburgh, Pa. 
SA)). 29 Dec 1975. Contract DI-14-01-0001- 1892. 225p. NTIS 


Feasibility of the off-peak power use concept was studied. 
Five experiments were conducted: (1) air infiltration measurements, 
(2) thermographic anaiysis of building shells, (3) monitoring of 
appliance eo use, (4) heating system performance comparison, 
prone dh ) power use in space heating by means of thermal 
storage. 


37767 Problems in financing. Lanz, K. 
Elektrizitaetswirtschaft; 76: No. 1977). (In German). 
Even if in the near future ie latest assumptions and forecasts 
of a flattening of the curve for power demand actually occurs, the 
financing requirement will grow rather than decrease. Reliability 
and environmental tox which there is a 
demand—force all calculations upwards. The tendency to decry 
pm a er stations will, in any case, result in higher demands for 
electricity supply, and all those concerned with energy 
ps an will have to realize There is, therefore, 
analysis, can come only from the savings and the buildup of reserves 
in the economy. 
i” Utility system models. EPRI J.; 2: No. 2, 16-20(Mar 
Six utility models have been devel and are ready for use 
in EPRI's technology assessment studies. models highlight some 
of the differences among electric utilities in the United States, such 
as: generation mix; fuel resource availability; load characteristics; 
load density; and transmission network characteristics. The model 
systems will provide the level of detail necessary for the adequate 
simulation of utility conditions; allow the same programs and meth- 
odology used by utility system analysts for evaluating new technol- 
Ogies to be used to analyze research and development requirements; 
and provide for realistic assessments of regional differences, without 
implications about specific systems. The model systems range in size 
from approximately 20,000 MW to 50,000 MW of installed genera- 
tion and represent from 5000 to 20,000 circuit miles of transmission. 
acw of each model are briefly in a table. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 37316, 37317, 37318, 37332, 37713 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 37732, 37738, 37809, 37812, 
37822, 37823 


37769 Predicting building requirements. A J.M. 
(Ayres and Hayakawa Energy ement, Los ). Heat., 
Piping Air Cond.; 49: No. 2, 44-50(Feb 1977). 

Based on paper presented at the first ERDA-wide energy 
conservation symposium, Albuquerque, New Mexico, 

16—18, 1975. 

Analysis of alternate energy conservation strategies for de- 
signing new buildings and retrofitting existing ones requires accurate 
calculations of monthly energy loads that must be passed through 
Secity of ti utility rate schedules to obtain annual costs. The com- 

xity of these calculations now requires use of the computer as a 
mar tool to calculate these hour-by-hour building loads over a full 

the building skin due to air temperature differentials and solar 


ERA VOL. 2, NO. 15 


and the internal loads 
VAC 


by 
and equipment. To analyze the performance of these 
energy consuming components, they must be 


to arrive at monthly total ailing d domint and con- 
cally in order to forecast energy demands. (MCW) 


REFER ALSO TO CITATION(S) 37282, 37283, 37284, 37285, 
37286, 37303 


ER ALSO TO CITATION(S) 37215, 37216, 37221, 37224, 
57832, 3 37833, 37834, 37835, 37836 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 38154 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 37313, 38117 


ADs MHD generator investigations. Annual 
976. Marston, C.H.; Tate, E.; Zauderer, B. 
(General Electric Co., Philadelphia, Pa. (USA). Space Div.). Nov 
1976. Contract N00014-73-C-0039. 7 AOl. 
Feasibility of self-excited MH 


generation test facility. Annual technical 
report, January—December 1975. Dicks, J.B.; Tempelmeyer, KE; 
Wu, Y.C.L.; Crawford, L.W.; Muehlhauser, J.W.; Martin, J.F. 
Heimlich, LR.; Beaton, M.S. (Tennessee Uni niv., Tullahoma (USA). 
NS $530 is Jan 1976. Contract EX-76-C-01-1760. 123p. Dep. 


central power 

specific objectives of the direct coal- 

eneration test facility are to resolve experimen- 

key technical problems which have been 

systems with moderate to high ash carryover. The problem areas 
involve (1) combustor performance, (2) slag/seed separation, — 
efficiency, (3 from both 


(5) effects of slag carryover on ‘usin component survival from 
erosion and corrosion, and on freedom 
response candidate D materials to direct 
environment and (7) for control to 
pollution requirements. is reported. 
37772 (IAEA-CN—36/529) Use of magnetohydrodynamic gen- 
erators in nuclear Sane, V.A.; Shejndlin, AE; 
Konstantinov, L.V. (International A Vienna 
ie 1977. 8p. (in Russian). (CONF. 


, From International conference on nuclear power and its fuel 
Salzburg, Austria (2 May 1977). 
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the outside air introduced into the build 
due to people, lights, and equipment. 

these dynamic 

system controls 

systems and th 
mathematically modeled or simulated, and their hourly energy re- 

GEOTHERMAL 

was obtained. The NASA Ames EAST facility capabilities as a high 
temperature, high pressure plasma source have been mapped in ; 
detail. A channel (Ames I) has been used on the EAST facility to 
check test-time, aerodynamic performance and construction materi- 
als. Design and construction of a preliminary (Ames II) pulsed, self- 
excited, MHD generator concept was completed. 
37771 (FE—1760-14) Development program for MHD direct 
the exhaust gas stream and from slag, (4) MHD generator perfor- 

ee mance and design requirements using slag deposition on the channel 

8.0.-.T.1./06 4 tables, 7 figs. Also available in English. 
The main features of the processes in magnetohydrodynamic 

(MHD) generators and power installations equipped with such gen- 
erators and the results of the theoretical and experimental investiga- 
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tions of the open and closed cycle MHD 1-08 
mg U-25 facilities) that have confirmed both qualitatively 

‘or its possible app m for nuclear power engineering 
are discussed. It is stated that MHD MHD method may be used: in nuclear 


ving homogeneous and piston-like structures, equilibrium and non- 
equilibrium aban and in the nuclear systems with solid fuel and 
pole TOKAMAK and laser ignited reactors. On the basis of the 


installations of this type are_ones that} 
heat regeneration and use induction method 

i ective 


solid fuel reactors if the of 
temperature level of 1300-1700. d 


much more ve for nuclear power engineering. The 

eters of the nuclear MHD installation operated on uranium hexa- 
fluoride (UF v) plasma are given as an exampie.e of the aeons ot 
ef wer equipment (reactor, MHD-generator, 
transfer and equipment, tritium system etc.) are given. 


37773 (TID—27146) CDIF instrumented test section. 

report. (Avco-Everett Research Lab., Inc., Ev: a Mass. (USA)). 

W-31- 109-ENG-38; SUB-31-109-38-3504. 117p. 
This report presents the results of a 


ormance 
at the Montana CDIF. The program objectives are broadly divided 
a program plan, cost estimate sc le leading to very 
of two test sections to the CDIF by July 1978; pee yp 
features of a far term test section a suggested R and D program. 


PERFORMANCE AND TESTING 


37774 Effect of various losses on the characteristics of powerful 


y of Sci- 
ences of the USSR). High (Engl, Transl]: 16: No. 4 


ductivity, which has little effect on the conversion 
is fetare in computational 


ing the competitiveness of MHD installations com; to other 


| MATERIALS, COMPONENTS, AND AUXILIARIES 


37775 Experimental study of ee 
G.V.; Kudryavtsev, B.K.; Vorokhov, B 
9 High Temp. (USSR) (Engl. Transl 14: No. 4, 779-782(Jan 


wave in the throat of a steam injector using high-speed 
measurement of static SST... 
ations in the shock are of two types: low-frequency fluctuations and 
fluctuations. Stroboscopic studies 


REFER ALSO TO CITATION(S) 37774 


37776 Limiting mechanisms in mhd generator 
performance. Final Soy aod 15 Nov 71—15 May 75. (Stanford Univ., 
Calif. (USA). Gasdynamics Lab.). Dec 1975. 
Contract F3615- 127p. (HTGL—104). NTIS $5.50. 

studies i 


flows. Good agreement with a theory which 
incloded MHD effects was obtained for subsonic flow and somewhat 


insulating 
pencratar. Tt was shown that fo er density 
application o 


was postulated. Transient start-up performance of MHD 

generators was modelled analytically and it was shown that by 
suitably controlling the design and thermal capacitance of the elec- 
the generator power response can be tailored to meet the 
requirements for the pulsed operation studied. (GRA) 


37777 Evaporation of a 

medium. Golovin, A.M.; Pesochin, V. -Temperature Insti- 
tute, Academ of Scicacas of the USSR). Temp. VUSSR) (Engl 
No. 4, 1977). 


of after its initial heating, then 
further heating and evaporation of the molten potassium 
Semiempirical formulas are proposed for determining the resistance 
and the Nusselt number during the motion of the evaporating drop. 
The evaporation and melting processes are on the quasi- 
steady-state approximation. 


37778 Calculation of thermal stresses in ceramic elements of the 
refractory channel walls of a magnetohydrodynamic generator. Duba- 
sov, A.M. emp TSR) (gh Tron y of Sciences of the 
_— High ) (Engl. Transi.); 14: No. 4, 771-778(Jan 


thermal 

constant modulus inthe form of polyomias inf and z, where i 
the radial coordinate and z the axial. The solution exactly satisfies 
the equations of equilibrium and compatibility and 

tions on one end. solutions on the remaining surface are found 
by the method of pointwise satisfaction of the boundary conditions. 
are given fr calculating plate and cubvorm and clongt 
ed 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 

37779 Influence of the thermal anisotropy on the 

power. O.Y.; Samoilovich, A.G. 

(State University, Chernovtsy). Sov. Phys. - Semicond. (Engl. Transl.); 
11: No. 1, 121- Doan 1977). 

It is demonstrated theoretically that the essential condition for 


thermoelectric energy conversion is the anisotropy or inhomogen- 
eity of the thermoelectric power. {Anisotropy of the thermal conduc- 
tivity may distort temperature, potential, and current distributions in 

a thermoelectric medium but cannot of itself act as the source of the 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 37203 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 37202 


FUEL CELLS 
REFER ALSO TO CITATION(S) 37963 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 37313 


Po ENERGY CONVERSION 3889 
SALISIGCLOLY [OF SUDCTSOM! OW WIC! 
POWEr mctal wWO-Dhast OW 
Urren UISLIIDULION in tfc magne 
direction. The Hall field breakdown between adjacent electrodes 
: ; was investigated and the importance of the interelectrode gap width 
continuum and two-phase flow types, it was found that they had was demonstrated. Voltages considerably in excess of the standard 
— 
considered. ihe drop passes successively through stages involving 
ee the initial heating of the water and its evaporation until a saturated 
and cylinder of finite length is presented. The temperature field 
varies only with respect to the plate thickness or cylinder height. 
The thermal stresses in the plate are calculated with consideration of 
; the d of the modulus of elasticity on temperature and state 
cycle MHD generator for an electric power station are discussed: 
boundary layers and the electrodes. Measurements were made of the po 
electrode boundary layer profiles of velocity, static temperature, and 


(PB—254574) Matrix analysis of linear induction 
Final report Sep 72—Dec 74. Elliott, D.G. (Jet Propulsion 
Pasadena, Calif. (USA)). Sep 1975. 358p. ¢ P—43-24). 


, has been developed. 
motors, 


slots, coils, and phase belts. 


37781 Electric current from the direct conversion of low molecu- 


This gi ai 
development of formate/air fuel cells, and of formate/air, 
and formic acid/air rechargeable elements, in the years 1 


fuel 


of 101 
to 

US $ per k (based on multiple recharge). These data show 
the formate/air and glycol/air rechar, le elements combine ex- 
ceptionally good values of energy density with a cost efficiency 
to now not achieved by primary batteries. A considerable number of 
fins base bull ond tasted the to 0 
series production aj to be possible immediately. A rechargeable 
element with an electrolyte and formic acid as fuel is, however, 
still in an early state of development (323 Wh kg™! formic acid; cost 
ca. 3.50 US $ per kWh). 


37782 Fuel cell assemblies with an acidic electrolyte. Boehm, H. 
ge Forschungsinstitut, Frankfurt am Main). J. Power 
ces; 1: No. 2, 177-192(Dec 1976). 
The application of fuel cells in the lower 


are described. The crude can be o 
different non le metal catalysts, e.g, WC, which are not 
reviews various cathode catalysts. A conceptual design of a 

erences. 


PERFORMANCE AND TESTING 


37783 Numerical evaluation of generating performance of high 
temperature solid fuel cell. Nagata, S.; Shirai, K.; Sato, H. 
Denki Shikensho Iho; 40: No. 12, 974-987(1976). (In Japanese). 
The objective of this paper is numerical evaluation of 

ing performance of high temperature solid electrolyte fuel cells by 
the use of a mathematical model. From the first approximative point 
of view, activating and concentrating polarization of the cell is 
neglected. A mathematical model simulates internal characteristics 
of the cell with an equivalent circuit of distributed constants. A 
fundamental equation is formulated in the form of a boundary value 
problem of a second order linear differential equation. A formula of 
internal resistance of the cell viewed from its terminals is derived 
from an analytic solution of the differential equation through math- 
ematical operations. Various cases of the electrical power output are 
calculated by supplying the model with the material constants and 
dimensions of the electrolyte, electrodes, inter-connector, etc. A 
high tem ure solid electrolyte fuel cell constructed on the sur- 
face of substrate tube having an outer diameter of 2.1 cm and 
operated under an ideal state, is expected to give the power density 
the cell, and a battery 

the cells in series from 15 to 50 W per 10 cm. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 37266 


37784 Highly dispersed tungsten carbide for fuel cells with an 

acidic . Palanker, V.S.; Sokolsky, D.V.; Mazulevsky, E.A.; 

Baybatyrov, E.N. (Inst. of Organic Catalysis and o.176(Dee 1976. 
Alma-Ata, USSR). J. Power Sources; 1: No. 2, 169-176(Dec 197 
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of the hydrogen electrode tial above 300 mV fi = 

y' e at a poten ve mV for quite a 

ime increases the current on the tungsten carbide electrodes, 


conductive mixed oxides. Baukal, W. (Battelle Inst., Frankfurt am 

Main); Kuhn, W.; Kleinschmager, H.; Rohr, F.J. J. Power Sources; 1: 
No. 2, 203-213(Dec 1976). (In ). 

Selected highly conductive mixed oxides have been investi- 

ible electrode interconnection materials for high tem- 


LaMnO; turned out to be promising. The ity 
chemical stability of the latter material have still 


37786 Effect of the state of the surface on the electrocatalysis of 
the anodic oxidation of hydrazine. Be , G.; Vijh, A.K. (Hydro- 
Quebec Inst. of Research, Varennes). Surf Technol; 5: No. 1, 81- 
84(Jan 1977). 

The metals investigated include Pt, Ir, Rh, Au, Ag, Ni, Co, 
and Fe in 1M KOH. The electrodes were pre-polarized anodically to 
obtain oxide-covered surfaces and the polarization curves were 
recorded, commencing from the high anodic potentials. The high 
anodic potentials attained could not be of a constant valve for every 
metal since the hydrazine electro-oxidation reaction was very fast on 
some metals at relatively low anodic potentials. Results are present- 
ed and discussed. (WHK) 


37787 Ion-exchange membranes in electrochemical cells. Richter, 
G. (Siemens AG, Erlangen, Ger.). Int. Chem. Eng.; 17: No. 1, 57- 


61(Jan 1977). 
Translated from Chem.-Ing.-Tech.; 47: No. 22, 909-913(19 
branes and 


ment 
, and biomedical applications such as 
or implantation. Japan’s industrial use of ion-exchange mem- 
branes for production of salt from seawater is discussed. 


values have been observed during cathodic oxygen reduction, 
ile the electrode undergoes a reaction with oxygen during anodic 
oxygen evolution. 


37789 effects on the efficiency of porous flow- 
Ateya, B.G.; Arafat, E.A.S.; Kafafi, S.A. (Cario 
Electrochem. 7: No. 2, 107-117(Mar 1977) 


general case, into 
roximately 0.2 vr?/v in 
for which phi(x) = 


through 

— (a) velocity entrance length h ; 
wi a steady velocity profile is dev 
trance length H approximately equal to vr 
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3 A technique for the pr tion of highly dispersed tungsten 
carbide, useful as a catalyst Er een electrodes in acidic electro- 
Lab., lyte fuel cells, has been developed, and the properties of this material 
— NTIS $10.50. have been investigated. Optimum conditions for obtaining highly 
A new method of analyses for linear induction machines, the dispersed tungstic acid have been found, the latter being employed 
matrix . The method handles linear as a starting material for the synthesis of highly dispersed tungsten 
induction ble-sided, and linear induction carbide. By optimization of the synthesis conditions a tungsten 
liquid metal pumps and generators, both flat and annular. The carbide ph rege surface up to 30 m?/g has been obtained. This 
primary currents can be prescribed, calculated from prescribed tungsten ide has been used as a catalyst for hydrogen electrodes. 
phase voltages, or optimized for maximum machine efficiency. The At a potential of 200 mV and 90°C, a current density of 170 mA/ 
matrix method incorporates accurate modeling of the magnetic field 
of the finite-length iron including the fields due to fringing, variable 
The coils may have any arbitrary 
Teasing It. 
———————— 37785 —_—_ Electrode binding material, a central construction element 
wi ' . Hamann, C.H.; Sc ie, P. (Univ., in high-temperature fuel cells. II. Investigation of selective bighly 
Bonn). J. Power Sources; 1: No. 2, 141-157(Dec 1976). ee 
in the 
ycol/air 
A 
5 current density of 50 mA cm* can be drawn continuously from 
formate/air fuel cells using alkaline electrolyte. Corresponding for- perature fuel cells. Their electrical conductivity, chemical and phase 
mate/air rechargeable elements achieve an ——— a of 71 Wh stability, compatibility with other structural parts of the nell and 
kg™' at 10 mA cm”? in a single duty cycle. D workability have been determined. The substances Lao.sSto.2Cro.sN 
of these elements, an energy density ip.2O3 and 
kg. can be obtained (inthis case the potassium fo the former 
and the potassium hydroxide used as electrolyte have to be stored in to be improved. 
solid form and to be dissolved in non-pretreated water). In conse- 
oom, conditioning to applications are reviewed. Improvements in chemical and mechani- 
produce a hydrogen containing crude gas, which can best be con- P a ; F ; : 
of Ni—Pr oxide thick films. Mari, C.; Scolari, V.; Fiori, G.; Pizzini, 
mo of Milan). J. Appl. Electrochem.; 7: No. 2, 95-106(Mar Dro 
1977). 
Oxides with metallic conductivity could and have been used 
instead of noble metals as insert electrodes in aqueous solutions as 
well as electrodes for high temperature fuel cells and electrolyzers p 
and as catalysts for the conversion of exhaust gases from internal 
combustion engines. The aim of this paper is to report the results of a 
physico-chemical characterization (structure, morphology, electro- 
chemical behavior) of Ni—Pr oxides which have been 2 ge as 
electrode materials for high temperature fuel cells. electro- 
chemical characterization was carried out in aqueous solutions at 
room temperature and with solid electrolytes at high temperature. 
Evidence has been found in the former case for an oxide electrode 
are discussed with special emphasis on radial diffusion effects on the 
efficiency of reactant conversion. The effect of porosity and tortuo- §f 
sity on the conversion efficiency are also considered. It is shown 
experimentally that radial diffusion limits the electrode efficiency for 
phi(L) = vr?/2DL greater than 0.5 and normal porosity and tortuo- 
sity values; theta q approximatel-; equal to 1. For phi(L) less than 
the electrode works with 100 efficie:.cy. A porous flow- 


ii over range of concentrations With all catalysts the activity 
with increasing acid concentration. While this is to some extent 
seems that with both acids there is significant poisonin; 


of the 


V.B.; McNicol, B.D.; Andrew, M.R.; Jones, R.B.; short 
(Shell Research Ltd., Chester, Eng.). J. Appl. Electrochem.; 7 s 


RT. 
No. 2, 161-174(Mar 1977). 
Trifluoromethanesulphonic acid monohydrate CF;SO3H.H:O 


t wt considerably improved performance is 

slightly higher than in 3M H2SO,. In addition the poisoning effect of 
is considerably less in CF;SO3H than in H2SO, solu- 


to luce sulphur, which poisons 
13 NMR studies of the CF;SO;H/H2O/CH;OH system 
From the results it was concluded 


NMR studies of these solutions had indicated 


50 
produce a sulphur species that poisoned the catalyst. The conclusion 
of the work was that while aqueous CF;SO3H solutions produced 
catalyst performance up to 60°C the slight improvement 


perf 
of the CF;SO3H. In addition, it was suspected the -term 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 37786, 37791 


ELECTROMECHANICAL CONVERTERS 
REFER ALSO TO CITATION(S) 37780 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 37710, 37769 


37792 Perverse economic incentives and conservation. 
Lab., TN). Energy (Oxford): 1: 445- 


The salient economic and institutional incentives which pro- 
vide perverse economic signals to energy consumers, thereby caus- 
ing national energy consumption to be excessive relative to what it 
would be in the absence of these perverse incentives are surveyed. 
energy prices due to regulated natural gas and oil prices and only 


n, also exi ich promote wasteful patterns 
historically the 


than curing causes and is, 


BUILDINGS 
REFER ALSO TO CITATION(S) 37711, 37712, 37766 


37793 (AD-A—026693) Automation and centralization of facili- 
ties monitoring and control systems. Final report. Berger, E.R.; Coxe, 
E.F. (Reynolds, Smith and Hills, Jacksonville, Fla. (USA)). May 
1976. Contract DAAK02-75-D-0100. ~ 

A step-by-step procedure is ribed is designed to 
enable Army facility to determine the potential 


of automatic load con- 

irginia. Final report. Berger, E.R.; Coxe, E.F. 

ynolds, Smith and Hills, Jacksonville, Fla. (USA)). May 1976. 
169p. NTIS $6.75. 

energy consumption investigation on 25 typical buildings 

at Fort Belvoir, and the projected energy savings (based on comput- 


trol for Fort Belvoir, V’ 


trolled, central automation system. (auth) 


37795 (AD-A—034141) Energy conservation in buildings. Spe- 
cial report. Ledbetter, C.B. 
N.H. (USA)). Dec 1976. 10p. (CRREL-SR—76-1 


room air — it Inst., 
Wi , D.C. (USA)). Jul 1975. 28p. S $4.00. 
in part by Federal upply Service, Washington, 
D.C. See also PB-253 476. 
dione? made bythe Federal Suply Service (PSS), Gener 
ait conditioners made by the Federal Supply (FSS), General 
Services Administration (GSA). These procurements were part of 
instituted by FSS to apply conten 
its procurement process. This program was instituted in conjunction 
with the Experimental Technology Incentives Program (ETIP) of 
the National Bureau of The material contained in the 
report explains why room ait conditioners were selected for LOC, 
obtained. Details concerning the screening process used in selecting 
the products, the of the invitation for bid document, the 
bids received, and en analysis and award process are 
covered in the report. (GRA) 


37797 (PB—253476) Life cycle costing, procurement case 
heaters. Final Management Inst., Washing” 


water report. 
ton, D.C. (USA)). Jul $3.50. 
Sponsored in part by Federal Supply Service, Washington, 
report documents life cyc ts of water 
heaters made by the Federal Supply Service (FSS), General 
Administration (GSA). These procurements were part ark oan 
instituted by L. 4. to ly life cycle costing techniques to its 
procurement program was instituted in conjunction 
with the al nae Techno! Incentives Program (ETIP) of 
the National Bureau of S The material contained in the 
EGC" criteria were developed, and. what results were how the 


conditioners. Final report. Managemen 


in the report. (GRA) 
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vr?/2Dx greater than or equal to 1; in this region a radial diffusional partially internalized energy related external costs, non-cost justified 
concentration profile is developing and h is usually much smaller declining block rate structures and many other subsidies. Numerous 
than H; (c) the region where the velocity and concentration profiles regulatory requirements such as those imposed by the Interstate 
are fully developed. Only in region (c) does the electrode operate Commerce Commission] 
with 100 percent efficiency. In regions (a) and (b) radial diffusio ion of energy use. The mai 
limits the electrode efficiency. U.S. energy consumers have responded to many sets of incorrect 
price and non-price signals. This has led to the emergence of a 
of methanol electro-oxidation catalysts in sulphuric acid and phosphor- conservation, therefore, is to remove these root causes of excessive 
ic acid electrolytes. Andrew, M.R.; McNicol, B.D.; Short, R.T.; use. The policy of providing off-setting financial incentives tanta- 
Drury, J.S. (Shell Research Ltd., Chester, Eng.). J. Appl. Electro- therefore, 
chem.; 7: No. 2, 153-160(Mar 1977). 
Phosphoric acid and sulphuric acid have been compared as 
for methanol-air fuel cells. The 
catalyst. The results can be explained for both electrolytes by 
assuming that adsorption of undissociated acid poisons the catalyst 
surfaces and that the reaction rate on the poisoned surfaces is 
proportional to the water activity. 
37791 Electrolytes for methanol-air fuel cells. II. The electro- 
oxidation of methanol in acid 4 dollar savings achievable with a wide range of automatic equipment 
drate controllers, and the costs assoicated with implementation of the 
Hi control devices. Control devices considered range from local me- 
chanical timers to central, computer controlled automation systems. 
its aqueous solutions have evaluated as an electro: or 
methanol electro-oxidation. The performances of conventional noble 
metal catalysts in the pure monohydrate are very poor compared 
with those in 3M sulphuric acid. This is contrary to previously 
published literature data, and possible reasons for the discrepancy ; 
are given. In aqueous solutions of CF;SO3H at concentrations be- er program simulation) achievable through the use of several heat- 
‘ ing, ventilating and air condition system control schemes are dis- 
cussed. An economic analysis is presented which demonstrates the 
feasibility of effecting these control schemes with a computer con- 
; 1 This report scans current building designs and describes, for 
ee eee Fi the layman, ways that buildings could be designed for improved 
that 100 percent of the 
ith the acid. A critical energy consumption. Topics of building design addressed are insula- 
analysis of this 1H NMR work is given. Cyclic voltammetric charac- tion, thermal bridges, ventilation, orientation, lighting, windows, and 
terization of catalysts in 10 and 25 percent wt aqueous CF;SO3H solar heat. 
solutions gave similar results to those in 3M H2SQ,; however, at 
ucts, the preparation of the invitation for bid document, the bids 
received, and the evaluation, analysis and award process are covered 
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37798 (PB—253477) Life cycle costing, procurement case 3, gas 
ranges. Final report. gram Inst., Washington, D.C. 
(USA). Jan 1976. 30p. 


report documents life cycle cost — 
ranges made by the Federal Supply dertton (FSS), General 
Administration (GSA). These were part a 
instituted by FSS to apply cycle costing techniques to its 
procurement process. program was instituted in conjunction 
with the 2x ental Technology Incentives Program (ETIP) of 
the beoniaal Danas of Standards. The material contained in the 
rt explains why ranges were selected for LCC, how the 
Lec criteria were developed, and what results were obtained. 
Details concerning the screening process used in selecting the prod- 
ucts, the preparation of the invitation for bid document, the bids 
received, and the evaluation, analysis and award process are covered 
in the report. (GRA) 


37799 (PB—253488) Life cycle costing in the procurement of 
electric ranges. Final report. (Logistics Management Inst., Washing- 
ton, D.C. (USA)). Mar 1976. 27p. NTIS $4.00. 

The report documents life cycle cost procurements of electric 
ranges made by the Federal Supply Service (FSS), Services 
Administration (GSA). These procurements were part of a program 
instituted by FSS to The oro life cycle costing techniques to its 
procurement process. gram was instituted in conjunction 
with the Experimental Tectusieny’ Incentives Program (ETIP) of 
the National Bureau of Stan . The material contained in the 

rt explains why electric ranges were selected for LCC, how the 
Lec criteria were developed, and what results were obtained. 
Details concerning the screening process used in selecting the prod- 
ucts, the preparation of the invitation for bid document, the bids 
received, and the evaluation, analysis and award process are covered 
in the report. (GRA) 


37800 (PB—255877) Building technology project summaries. 
Final special pub. Olmert, M. (National Bureau of Standards, Wash- 

ington, D.C. (USA). Center for Building Technology). Apr 1976. 
111p. (NBS-SP—446). Q 06/MF 

The Center for Building Technology provides the technical 
and scientific bases for criteria and standards that improve the 
usefulness, safety, and economy of buildings while conserving build- 
ing materials and energy. The Center's activities support the building 
technology program of the Federal, State and local government; 
assists design professions, building officials and the research commu- 
nity by developing design criteria that improve buildings; and assists 
manufacturers of building products by developing criteria for evalu- 
ating innovative building materials. The Center’s projects for calen- 
dar year 1975 are summarized. 


37801 (PB—259289) Solar assisted heat pump demonstration pro- 
ject. Final report on phase 1. Swerdling, B. (New York State Energy 
Research and Development Authority, New Pi (USA)). 26 Oct 
1976. 36p. (NYSERDA—75/16). Q 03/MF A’ 
by Grumman Aerospace Sea: . Bethpage, N.Y. 
The report ‘hiais with the design an and construction of a solar 
assisted heat pump system, preparation of an instrumentation plan, 
‘ca installation, and preliminary system 


37802 Gas heat pumps. First results of an experimental plant. 
Pohle, J.; Rostek, H.; Wilmers, G. pp 61-68 of In Rationelle Ener- 
— durch Verbrennungsmotoren in stationaeren 
Idorf, Germany, F.R.; VDI-Verl. (In German) 
use in internal combustion 
engines in stationary plants; Stuttgart, y, F.R. (11 Jun 1976). 
7 ae .; 3 refs. 

with as as is fol, compresion heat 
compan engine, with gas as its fuel, drives a compression 
pump. The waste heat of the engine is used in the gas heat pum 
that it becomes useful heat and improves the diuetecy of the 
pump process. Gas heat pumps can be constructed from convention- 
al components by the present state of technology. One can assemble 
large plants, perhaps for communal heating purposes, where water is 
taken as the environmental heat source. An example is shown in the 
last section. New developments are required if one wants to use 
small gas heat pumps for heating buildings in a made equivalent to 
the conventional heating systems now in use; a development project 
working on the solution of this problem with the assistance of the 
West German Ministry of Research and Technology (Joint project 
of the Ruhrgas AG, AUDI NSU Auto Union and Volks wagen 
Companies). is discussed. In the context of this project, an experi- 
mental plant has been set up at Ruhrgas AG, and the first measure- 
— are available; the plant is discussed briefly along with the first 
results. 


37803 (AD-A—027018) Thermal insulation by injection of urea 
foam in building structures. (Cold Regions Research and Engineering 


From Meeting on efficient ener 


ERA VOL. 2, NO. 15 


., Hanover, N.H. (USA)). Jul 1976. Draft trans. from Svensk 
-U pplysning, Statens Planverk, n15 1968. (CRREL-TL— 
02/MF AOl. 
formation concerning improvement of thermal insulation in 
existing buildings by injection of urea foam in hollow portions of the 
structures is presented. When performed and used correctly, insula- 
tion with urea formaldehyde resin foam can result in considerably 
improved thermal insulation, both in structures with high heat 
transfer coefficients (K-values) and in structures where the thermal 


REFER ALSO TO CITATION(S) 37752, 37753 


37804 Investigation of system designs and 
as energy conservation in integrated utility 
systems. Volume 1. (Executive summary). Final report. (Battelle Co- 
lumbus Labs., Ohio (USA)). 10 Mar _ Seen. NAS9-14628. 
30p. — NTIS $4.00 
Integrated Utility Systems (TUS) ame been suggested as a 
means of reducing the cost and conserving the nonrenewable energy 
resources required to supply utility services (energy, water, and 
waste disposal) to developments of limited size. The potential for 
further improving the performance and reducing the cost of TUS 


37805 (N—76-22663) Investigation of storage system designs and 
for energy conservation in 
volume 2: ( to ius). Final 


application of energy storage 
(Battelle Columbus Labs., Ohio (USA)). 10 Mar 1976. Contract 
ean 120p. (NASA-CR—147592). NTIS $5.50. 


system on the performance and cost characteristics 
larger basic system. A comparative assessment of energy storage 
alternatives for application to TUS which addresses the systems 
aspects of the overall installation is described. Factors considered 
include: (1) descriptions of the two no-storage IUS baselines utilized 
as yardsticks for comparison throughout the study; (2) discussions of 
the assessment criteria and the selection framework employed; (3) a 
summary of the rationale utilized in selecting water storage as the 
i energy storage candidate for near term application to TUS; 
an of TU S with water storage in alternative 


optimizing energy conservation in integrated 


techniques for utility 
candidate TUS energy storage devices). Final report. (Battelle Colum- 
bus Labs., Ohio (USA)). 10 Mar 1976. Contract NAS9-14628. 244p. 
(NASA-CR—147593). NTIS $8.00. 


techno 


37807 (PB—253253) Residential water conservation. Technical 
completion report. Milne, M. (California Univ., Davis (USA). Water 
Resources Center). Mar 1976. 471p. NTIS $12.00. 
rt is presented for homeowners, builders, 
itects, p utility company managers, plum- 
and lawmakers who are seeking ways to 
reduce residential water consumption. A ‘typical’ residential con- 
sumption profile is presented, along with a brief history of how 
water has been used in the home. Water conservation is not simply a 
matter of inventing new fixtures, four types of constraints must be 
satisfied before any innovation in water conservation can be imple- 
mented: Economic, institutional, sociocultural, and technological. 
The impact of each of these factors is discussed. Over four dozen 
commercially available devices which affect water consumption in 
the home are evaluated. In an attempt to discover future trends, a 
survey was made of the relevant aerospace technology, a 
commercial jet Se ee and ships. Recent patent applications 
were dozens new water-conserving fixtures and 


— 
wo 


insulating capability is impaired by air flow through fissures and slits. 
(GRA) 
RESIDENTIAL 

installations through the use of energy storage devices is examined 
and the results are summarized. Candidate energy storage concepts 
in the general areas of thermal, inertial, superconducting magnetic, 
electrochemical, chemical, and compressed air energy storage are 
assessed and the storage of thermal energy as the sensible heat of 
water is selected as the primary candidate for near term application 
to TUS. (GRA) 

| 

magne mal) 
were 4 S. To 
provide a4 perspective Io dividual storage technologies, a brief 
outline of the general nature of energy storage and its significance to 
the user is presented. (GRA) 
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appliances were discovered. Four scenarios are laid out to show the 
—_— different strategies for reducing water consumption. 
(GRA 


37808 Housing management: management infor- 
mation system. Volume VIII. Excess utilities system. Final report. 
(Wilmington Ho’ ae. Del. (USA)). Mar 1976. Contract 
HUD-H-1808. Dp. S $3.50 

The report is part of the Public Housing ousing Management Im- 
part o' roject is a system containing a 
designed to to utility-consumption data, 
identify tenants who were constantly exceeding allowable utility 

consumption; bill each tenant who exceeded that amount, and pro- 
cost of utilities. (GRA) 


37809 (PB—254468) Energy use and 

tial sector: a regional analysis. Dole, ty RG 

Monica, Calif. (USA)). Jun 1975. 217p. Tis $175. 
The report estimates consumption of energy in the 

sector, broken down by the maj pe 

census regions of the United States for the base year 1970. A 

forecasting 


ered for application in future years and, alternative sets of policy 
actions are postulated. The region-by-region effects of — Policy 
(GRA) 


37810 Waermedaemmend bauen = Heizkosten sparen. Behaglich 
of insulated 


saving of heating costs. Living comfortably 
buildings). Balkowski, F.D. Wiesbaden, Germany, F.R.; Bauverl. 
(1976). 72p. (in Germany). 

39 with tabs. and refs. 

The volume at hand of the building building guide series ‘planen und 
wohne’ supplies future building owners wih bret information of 
building with a view to insulation. It contains data, hints, 
planning and calculation figures for technically feasible insulation 
measures in new and old buildings, freehold and rented flats. The 
information makes it possible to estimate the savings in energy costs 
building costs incurred can be amortized. 


37811 Enthalpy management in small buildings. Berlad, A.L. 
(State Univ. of New York, Stony Brook); Salzano, F.J.; Batey, J. 
Energy (Oxford); 1: 429-443(1976). 


energy-efficient and cost-effective heating cooling schemes are 
peat ved design and strategies are suggested to 
it use of off-the-shelf (or other readily accessible) 


y 
tral heated (fossil fuel) and cooled (electric air-conditioner) residence 
With Comfort ge Thermal Storage, it is found that the revised 
Operating space conditi 
costs, with basic features of the building unc 
from those of a typical well-insulated frame residence. Additi 
insulation results in further savings. Retrofit strategies, which in- 
clude insulation, permit economies substantially than those 
which result — from the insulation-prescrii reduced heat 
losses. Such retrofitting, as well as the retrofitting of substantial 
thermal storage c ity to existing insulated frame buildings, can 
cost 
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SCHOOL 
oe The Chicago evaluation and testing 


audit processes for (Minne- 
sa cr , St. Paul (USA)). Feb 976 ¢ Contract FEA-CA- 
for identifying and alleviat- 
usses 
methods for accomplishing these goals are 'yzed. (1) A computer 
simulation model ECS) developed by Educational Facilities Lab- 
Oratories; (2) the Mini-Audit system developed by th: Minnesota 
Energy y; (3) extensive energy use audits (Maxi-Audit) that 
can be by qualified engineering firms. (GRA) 
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COMMERCIAL 
REFER ALSO TO CITATION(S) 37811 


TRANSPORTATION AND PROPULSION 


37813 major short-haul transportation 
problems. Final ; Berterman, J.; —— A. 


ven G.; K. (PRC Co., McLean, 
Va. (USA)). Nov 1971. Contract DOT-OS-10197. 21 1p. NTIS $7.75. 
The report examines five major problems in short-haul trans- 
portation: break-even analysis, noise, energy, air pollution, and 
safety. The break-even analysis is applied to both new and existing 
and air systems including TACV, improved rail, autotrain, 
CTOL, VTOL, and STOL. The noise analysis includes a survey 
of existing transportation noise impacts, as well as a noise mapping 
analysis of proposed passenger systems. The noise chapter identifies 
RandD rtunities and makes recommendations on governmental 
noise gl The energy chapter examines energy resources, con- 
sumption, and transportation energy efficiencies, and identifies 
RandD Opportunities with particular emphasis on transportation- 
related opportunities. The air pollution chapter compares current 
and forecast future emission levels for three modes: TACV, auto- 
mobile, and CTOL. al ad aviation safety is examined historically in 
aviation safety, and RandD opportunities 
are identified. (GRA 


37814 Rail 
Corridor 1974—1975. Winestone, R.L. 


The monthly data for the years 1974 and 1975 reflect different 
aspects of train ridership on the Northeast Corridor. In 1974 patron- 
age was substantially higher than it was in 1973 due to the fear that 
there would be no gasoline available when needed during an inter- 
city automobile trip. In 1975 this fear had subsided, and al 
generally the number of passengers were higher than had been 
case in 1973, the patronage figures were lower than the 1974 high. 


37815 (PB—255401) Analysis of fiscal year 1977 DOT program 
by policy and RD and D management objectives. Program levels for 
fiscal years 1975, 1976, 1977. volume 1. ee a 


t of T ~~ ye SA). Office of 
and D Plans and Resources), Jun 1976 218p. -TST—76- 


Thc fhe DOT bag! uests for Fiscal Year 1977 
ited in terms of its relationship to policy and RDandD 

These objectives are: (1) modernize regulation and legis- 
lation, (2) increase efficiency and service, (3) improve safety and 
security, (4) lessen unfavorable gee 9 impacts, (5) minimize 
adverse impacts on ‘gy constraints, and (6) increase know 
base. The total budget of $14.1 billion contains $367.7 millions for 
RDandD or about 2.6% of the total. The document consists of two 
volumes. Volume | contains narrative and fiscal descriptions of line 
item requests. Volume II provides tables and analyses from differing 
management perspectives. (GRA) 


37816 (PB—255402) Analysis of fiscal year 1977 DOT program 
by policy and RD and D objectives. Program levels for 
fiscal years 1975, 1976, 1977. DC (USA). 
1977. t of T: Washington, D. SA). 
Office of R and D Plans Resources). Jun 1976. sS3p. (D 
TST—76-69.2). NTIS $13.50. 

See also PB-255 401. 


37817 energy forecasts and analysis of 
and Engineering, Cam! 1976. 
Contract FEA-C-04-50088-00. 199p. 
To evaluate the impact of fuel conservation strategies, base- 
line forecasts of airline activity and energy consumption to 1990 
were developed. to reduce fuel 


consump- 
tion were identified and analysed for three bescline levels of aviation 
activity within the framework of + hy aviation activity/energy con- 


i as well as the associated social, environmental, and econom- 
ic costs. (GRA) 


statistics in the Northeast 
(Federal Railroad Adminis- 
as! m, D.C. ’ l Passenger Programs Div.). 
R 
ing SpeCial Operational strategics al Central tO these 
proaches. Fossil-fuel heaters, heat pumps, solar collectors, electric . 
driven air coolers, all can be used more efficiently when they are 
Topics discussed include RDandD management program 
analyses; Policy and management program analyses; Transportation 
safety program analyses. 
OFFICE AIR AND AEROSPACE 
strategy was developed to provide incentives for airline fuel conser- 
vation. Strategies and policy options were evaluated in terms of their 
~ on airline fuel conservation and the functioning of the airline 


RAILWAY 


REFER ALSO TO CITATION(S) 37722, 37723, 37724, 37725, 
37726, 37727, 37728, 37729, 37730, 37731, 37856 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 37754, 37755, 37756, 37757, 
37758, 4 37857, 37858, 37859, 37860, 37861, 37862, 37863, 
37864, 37865, 37866, 37867, 37868, 37869, 37870, 37871, 37873, 
37874, 37876, 37877, 37894, 37895 


37818 (PB—254678) Highway safety effects of 
R.; Tolkin, S. (Michigan Univ., (USA). Highway Safe 
Research Inst.). Jun 1976. Contract DOT-HS-4-00980. 152p. (UM. 
HSRI—76-5). NTIS $6.75. 
way safety effects as related to the 

roads in the United States. Data 
concerning i 
vehicle class into passenger cars larg 

pomser, car traffic was reduced about 15% and av 
po itn miles per hour as a result of the energy crisis. 
speeds of large trucks were reduced about 4 miles per hour, but 
truck traffic did not —— appreciably. Accident rates overall were 
reduced much more than could be accounted for by travel alone. 
Accident severity was apparently reduced leading to 47% reduction 
in fatalities. Large trucks were over-represented in the two-vehicle 
accident population. (GRA) 


37819 (PB—254931) cities Intercity 
transportation to facilitate the achievement of regional urban goals. 


and ‘Ames (USA). 
1976. Contract DOT-OS-30106. 
17/MF 

See also Volume 1, PB—254930. 

The volume includes analyses of the structure and develop- 
ment of economic planning regions as by the nine rural 
— which constitute study area for this research. Other 

include studies of the feasibility of a demand-respon- 


76190). 


response 
transportation in regions to 

tial for growth. (GRA) 


37820 (PB—255349) Future scenarios for urban transportation. 
Final report. Leahy, M.P. (Urban Mass Transportation Administra- 
9 Washington, D.C. (USA). Office of Research, Development 
). Aug 1975. 120p. (UMTA-RDD—9-75-1). 


The author finds that, between 1972 and 1990, urban passen- 
ger miles will greatly increase. This increased demand will be met by 
a particular modal split. Presently, these modes have certain charac- 
teristics. Unless the internal combustion auto meets the statutory 
emission standards, it will cause more air pollution harm than the 
diesel bus and electrified modes. Using total energy consumption 
comparisons, the internal combustion auto that meets DOT suggest- 
ed fuel economy standards for 1980 (19.6 mpg) is twice as 
rail and the electric bus, and five times as energy intensive as the 
electric car and the advanced GRT. If 47% of all urban travel is 
made on electrified modes in 1990, 1.6 billion barrels of petroleum 
can be saved, at a cost of 1.7% increase in anticipated electricity 
demand. The author concludes that to decrease energy consumption, 
improve urban air quality, and improve urban transportation, strate- 
gies should be aimed at achieving a transit and electric intensive 
modal split. for include (1) supporting 
HR 8800, whie if passed, will iate $160 million for 5 years 
to the Energy Research and Deve ‘on Administration (ERDA) 
for Electric Vehicle R and D; and cee eee 
ERDA to develop an urban private passenger electric vehicle and 
improved battery powered electric bus. 


(PB—260541) The effectiveness of miles-per-gallon meters 
Holey, MS. OTeavitt, (Departmest of Transports 
un! Vvitt, t 
Cambridge, Mass. (USA). T rtation Systems Center). Oct 
1976. 04/MF AO1. 
The ve 


the Congress and the President. 
is an assessment of fuel-flow instruments reading 

ly in per gallon (mpg). It describes currently available 

utility, and safety and presents an 
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analysis of potential cost savings. It discusses means of ¢ 


purchase and the use of m lee 


37823 (PB—255289) Energy 
duction systems. Final W: 
(USA). Dept. of Animal 


39p. NTI 

3% of the teal 
agricultural production, this amounts to 8 billion 
some fuel can be conserved in agriculture, along with every other 
ect on our national 
needs. The principal energy input in beef production is the energy 
used to produce feed for cattle, in the form of pasture, forage, 


This study assesses the energy 

aes the various beef production processes 
and neighboring states, evaluates the 

energy prices on beef supplies, and determines w 

be suggested to reduce energy requirements. (GRA) 


intermediate-energy 
Sep—Nov 74. Ball, D.A.; Putnam, A.A.; 
Hsieh, B.C. (Battelle Columbus Labs., Ohio 
cones EPA-68-02-1843. 225p. NTIS $7. 75. 


combustion process c isti 
target industry as a whole. A gasifier and 
combination was selected for each model ame 


= requirement for natural gas 
were made for each model 

involved in process modification, along 

mental impact, were evaluated. (GRA) 


recovery options (ao recovery, primary 

een cn conan Cost estimates are detailed to 


37826 (PB—261150) Energy use patterns in metallurgical and 
‘commode. Final report. (atcle Columbus La 


recovery, 


261 


report description i 
shets, and energy content foreach sage of procesing fo 3 
priority commodities (on the basis of volume produced and 


£22-038 


2 PRESS SSB 


Ree Seas =< 


3894 ERDA ENERGY RESEARCH ABSTRACTS Po 

meters in new cars. 

INDUSTRY 
37822 (PB—254042) A study of improved fuel effectiveness in 
the iron and steel and paper and pulp industries. Final report. Gyfto- 
we E.; Dunlay, J.B.; Nydick, S.E. (Thermo Electron Co: 
— Mass. (USA)). Mar 1976. 261p. (TE—5429-71-76). NTIS 

Continuation of Grant NSF-EN-44194. 

The _ is divided into two parts: Part I, Iron and Steel, 
and Part II, Paper and Pulp. Each industry ens presents (1) fuel- 
consumption patterns and trends; (2) major fuel-consumption pro- 

~ cesses; B) promising fuel-saving options; (4) economic evaluations; 
>) (5) Government initiatives; and © recommendations for Govern- 
men-sponsored research and development work. (GRA) 
of alternate beef pro- 
ix, P. (Colorado State 
Science). Nov 1975. 
intercity transportation in rural regions. Volume 2. Regional factors but during the 1950's and 60's, with large supplies of cheap gram, 
and Final Richards, R.O.; Brewer, K.A.; Prescott, i ‘ now dictate 
and protein 
in Colo- 
i 
thods could 
ENERGY SOURCES 
37824 (PB—253946) Environmental aspects of retrofitting two 
sive air taxi system and air ambulance service. Mailed survey instru- coal, Final report 
ments were utilized to define patterns and characteristics of travel in "f D.W.; Varga, J; 
rural regions and to afford information concerning behavior in SA)). Apr 1976. 
f the constraints and 
environmental impact of converting selected industries to low- and 
intermediate-energy gas from coal. Two target industries, the sec- 
ondary steel industry and the petroleum refining industry, were 
selected for analysis. A hypothetical model plant was developed for 
each target industry and characterized as to layout, energy use, 
mn to the respective 
gas-cleaning system 
and sized to provide 
replace the model 
oil. Material and energy 
plant, and the constraints 
with the potential environ- 
EQUIPMENT AND PROCESSES : 
37825 (PB—258472) Report of fuel requirements, capital cost 
and operating expense for catalytic afterburners. (C-E Air Preheater, 
Wellsville, N.Y. (USA)). Sep 1976. Contract EPA-68-02-1473. 25ip. 
Q 12/MF AOI. 

The purpose of this manual is to provide capital and operating 
costs and fuel consumption of direct flame and catalytic incinerators 
for volatile organics. Three flow rates (5,000, 15,000 and 30,000 
two inlet and four concentration 

also report dated 16 Sep 1975, PB—246357 and PB— 
flow 
low- 
total 


POR 
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33 minor metals such as bismuth, cadmi- 


aut & Final ( , Ohio 
fUSA)). 21 Sep 1976. Contract S0144093. 3ip. 03/MF AOI. 

Supplement to report dated 27 Jun 1975, 245759 and 
16 Sep 1975, PB—246357. See also PB_261132. 

The energy content of 83 metallic and nonmetallic nonfuel 
commodities is summarized. The commodities were derived from 
mineral deposits subdivided into high-priority i 


content per of 
uivalent for U.S. 1973 consumption for 


energy wired table grouping high-, 
intermediate- and low-priority calumediten into energy content for 
each stage from mining to final processing. One table compares the 
requirements by source of energy for each priority grouping. 
37828 (PB—261152) Energy use patterns in metallurgical and 
nonmetallic mineral processing 8: to 
energy efficiency in production of 
major process changes). Interim report. Labs., 
Ohio (USA)). 17 Sep 1975. Contenet $0144093. 05/MF A01. 
onan to PB—245759 and PB—246357. also PB— 


Opportunities for energy saving in the processing of 14 high- 
ie Somme without major 
inc 


aluminum, lime, cement, common brick, chlo- 


REFER ALSO TO CITATION(S) 36992 

RECYCLING 

Commerce, Washington, 
engineers in the pri- 


DC). Commer Am, i: No. 1736 1976). 
and 


Topics include: 


REFER ALSO TO CITATION(S) 37715 


WASTE MANAGEMENT 

REFER ALSO TO CITATION(S) 37342 

(PB—258800) Pharmaceutical industry: waste 


an initial data 
licable and costs; (2) a data base for 


nature and quantities of hazardous wastes originating from the 

industry (1973) and to project these wastes to 1977 
and 1983; To determine the current treatment and practices 
within the industry; To examine improved con i 
which could be to reduce hazards presented by the 


wastes; 
and, To calculate cost of im: technology in a 
innati, Ohio (U - 
Apr 1975. 12p. (EPA—530/SW- 149). Q 02/MF 
uso PB—256460. 


and Source Reduction. Market conditions during the 1 
period are reviewed and factors underlying longer term 
recycled materials markets are described. 


37832 (PB—259139) Resource recovery 

Guide for municipal officials; interim 

mental Protection Agency, Cincinnati, i 
ry Programs). Oct 1975. 42p. (EPA—530/SW- 


both these 
concerns itself only with the latter. (GRA) 


37833 (PB—259141) Resource recovery plant implementation: 
s for municipal officials; markets. Garbe, Y.M.; ty B ned S.J. 
Solid Waste Management Programs A—SW- 
157.3). Q 04/MF AO1. 
See also PB—256461. 
Several materials and a variety of different energy 
tially be recovered from munic.pal solid waste 
duce revenue. The recoverable forms of energy include 7 


so markets, the product 


37834 (PB—259142) Resource eee plant implementation: 
guides for municipal officials; risks and contracts. Randol, — 
(Envi ion Agency, Cincinnati, Ohio (USA). Office 

of Solid Waste Management Programs). 1976. 63p. (EPA/SW— 
157.7). Q04/MF 

See also PB—256461. 

This volume is intended to aid states, municipalities, and 
private industry in their efforts to achieve fair and equitable agree- 
ments for the implementation of resource recovery systems. The 
contents include: resource recov: risks and contracts; risks in 
resource recovery; the effect of risks on contractual relationships: 
some case study experience; resource recovery risk allocations; and 
contracting for a resource recovery system: insights from three 
pioneering projects. (GRA) 


37835 (PB—259143) Resource recovery plant 
guides for accounting D.B. 

y, Cincinnati, Ohio (USA). Office of 

). 1976. 22p. A/SW—157.6). 


poses a method of reporting costs and revenues to aid in 

the costs of various resource recovery systems. The 

method includes a standardized accounting format and a normalized 
accounting format. (GRA) 


37836 (PB—259144) Resource 
for officials; 


i purpose 
reader with the available and as technology options for 
processing of mixed municipal waste for resource recovery. (GRA) 


37837 (PB—259302) Fly ash as a construction material for high- 
ways. A manual. Final report. Meyers, J.F.; Pichumani, R.; Kapples, 


AUG. 15, 1977 3895 
energy content) including 973-1974 
um, gold, and hafnium, in 
stones, graphite, bauxite, iodine, and crushed and sized stones. 

See also PB—256461. 

Resource recovery, namely the recapture and reutilization of 
material and energy products from municipal solid wastes, can be 

. accomplished in two ways. Recovered resources can be segregated 
intermediate-priority (27 commodities), and low-priority (42 com- at the source (e.g. the home) and separately collected, or can be 
modities). Summary tables ay separated out of the waste 

od ate anes mechanical processing systems. The Office of Solid Waste Manage- 
materials that are considered to be the primary recovery candidates 
are paper, ferrous metals, glass, and aluminum. This report discusses 
the markets for these energy and material products, focusing on 
PHUSPHOLUS, aclu, Oasi those c are descrip- 
sulfuric acid, and zinc. tions and loca’ required 
londuct a et 
WASTE HEAT UTILIZATION senterch end pure agreement 
versa through the Kesearch Asso Program at Commerce's Na- 
tional Bureau of Standards; The second time around--federal govern- 
ment emphasizes recycling; Economic highlights; Energy digest; 
Domestic business report; and International commerce report. 
INDUSTRY 
Q 02/MF 

See also PB—256460. 

The economics of various types of resource recovery systems 
are difficult to compare. System technologies vary, capital and 
operating costs vary, revenues from the recovered products vary, 
the recovered products themselves vary, and the ea accounting 
methods system economics vary. i 

|  SW—S08). Q.99/MF AOI. 
The 
and not in 
the studies 
anf 
wastes recovery plant implementation: 
technical 7 Lowe, B.; Holloway, B.; 
development work pursuant to Sec. 209, Solid Waste Disposal Act, ussman, D.; yy vironmental Protection Agency, Cincin- 
as amended. The study had four basic objectives: To determine the nati, Ohio (USA). Office of Solid Waste Management Programs). 
1976. 86p. (EPA/SW—157.2). Q 05/MF AOl. 

See also PB—256461. 

The recent emergence of techniques for converting mixed 
municipal waste into marketable products has given municipal and 
regional officials a variety of new options for solving their solid 
waste management problems. Although these resource recovery 
systems cannot be expected to operate at a profit, they are becoming 
increasingly competitive with the cost of sanitary landfilling in many 
areas of the country. In addition, although they will not allow a 
community to close down its landfill, the life of the landfill can be 
extended tremendously by the weight and volume reductions 5 

review OF U ket COMANC [Or MIAICTIANS FECOV 
from municipal solid waste is presented. More comprehensive dis- 
the First and Second Reports to Congress on Resource Recovery ae! 


B.S. (GAI Consultants, Inc., Monroeville, Pa. (USA)). May 1976. 
Contract DOT-FH-11-8801. 201p. Q 10/MF AOl. 

The pozzolanic properties of fly ash, which enable it to react 
with lime to form cementitious products, have made fly ash a good 
quality base or subbase course material when used with lime or 
cement to stabilize aggregates and soils, or when used alone with 
lime or cement. Strength and durability criteria have been estab- 

lication, and procedures have 
pi ures u 
ash 


over weak or 


and strength characteriss of grout. It can be used alone 


pein aa (PB—260495) Evaluation of the refuse management sys- 
tems of Operation sites. Final report, 1973-1975. 
Overman, J.P. (Hittman Associates, Inc., Columbia, Md. (USA)). 
Apr 1976. Contract EPA-68-03-0094. 166p. Q 08/MF AOI. 

Pub. as HUD Utilities Demonstrations ng oe No. 1. 

One of the provisions of the Operation Breakthrough beer 
gram in the Department of Housing and Urban Development, 
of Policy Development and Research, is to evaluate the refuse 
management systems to determine economic and technical practical- 
ity for application to future projects. The nine sites are Indianapo! 
Kalamazoo, Macon, Memphis, St. Louis, Seattle, Sacramento, King 
County, and Jersey City. The evaluations show how the methods 
employed at the gee Memphis, Sacramento, and King County 
sites are economical and fective The Jersey City site utilizes 
pneumatic trash collection a separate report is being prepared to 
assess the technical and economic performance of the system. 
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INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 37818 


37839 (AD-A—032914) A model for fuel-air mixing 
Texaco controlled combustion stratified charge engine. Jain, B.C.; 
Keck, J.C.; Rife, J.M. (Massachusetts Inst. of Tech., Cam! 
(USA). Fluid Mechanics Lab.). Jan 1976. Contracts DAAE07-7 
0282;DAAE07-74-C-0268. pres Q03/MF A01. 

A jet model with standard 


engines. 
combustion system, stratified hage engine 
been carried out as part of a fort 
predict the performance engine, 
model, by itself, as a design tool has also been 
a study. Some characteristic | 

tt fuels have also been described. 


the potential use of the jet 
demonstrated thro 


has been to 
show that the performance model developed for engine can be 
used for a large number of fuels of practical interest. 


37840 study of heat exchange on burning a 
of kinds of fuels. Stradomskii, M.V.; Vasil’ev, E.P.; Efremova, 
E.A.; Kozlenko, V.N. (Technical Inst. of ysics, Kiev). 
Teplofiz. Teplotekh.; No. 30, 48-54(1976). (In Russian). 

Results are presented of experimental studies of radiation- 
convective heat exchange in a chamber model 
combustion engines burning characteristic motor 

tt of the heat exchange is determined in cylinders of a 

of diesel and carburetor engines. Overall heat transfer coeffi- 
cients, and individual radiation heat transfer coefficients are given as 


37841 (PB—25: Highway statistics, 
— Washington, D. (USA)). 


use taxation, State highway wa! 
Federal-aid for and 1973 
municipalities, counties, townships, and other units of local 


ERA VOL. 2, NO. 15 


ally with 1945. 


37842 Fuel emissions and power 
characteristics of the 197 automotive 


experimental 
Stamper, K.R. (Ener 
Bartlesville, Okla. (USA). Bartlesville Energy 
1976. 41p. (BERC/OP—76/19). Q 03/MF AOI. 
Experimental data were obtained in dynamometer 
1975 Chevrolet, 350 cubic-inch displacement, 2-bbl engine, to deter- 
mine the steady-state fuel consumption and emissions of hydrocar- 
bon, carbon monoxide and oxides of nitro 
obtained in detail adequate to construct 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 37869 


stratified 


efficiency of charge engine. Koro- 
, O.B.; Kern, Py. (Military a — Point, N.Y. (USA). 
of Engineering). 1976. 15p. 
Since 1963 the United 


37844 of 
cations. Final report Sep 74—Feb 76. Herling, R.J. (Olson Labs., Inc., 
Fa (USA)). Feb 1976. Contract EPA-68-03-2141. 48p. 


See also Volume 1, PB-252 261. 
This project developed the for a motorcycle 
certification In the dev 


specificati 
and inertia assemblies were uated and their performance 
related to road data. Variable-flow blower systems were examined as 
a technique to simulate on-road i 
system parameters studied included 


37845 Fuel emissions, and power 
characteristics of the 1975 Datsun 119-CID automotive enginee: 
perimental data. Interim report, Jul 1975. Marshall, W.F.; Stamper, 
K.R. (Energy Research and ranean Administration, Bartles- 
ville, Okla. (USA). Bartlesville Energy Research Center). Nov 1976. 
44p. (BERC/OP—76/16). Q 03/MF Rot. 

See also PB—259330. 

Experimental data were obtained in dynamometer tests of the 
1975 Datsun, 119 cubic-inch displacement, 2-bbl engine to determine 
steady-state fuel consumption and emissions of hydrocarbon, carbon 
monoxide, and oxides of nitrogen. These data were obtained in detail 
adequate to construct performance maps for the entire speed/load 
pooner ig range of the engine. The objective of the test work was to 

data that describe engine performance characteristics in 

ee The comparative or j 

mental assessment of engine performance was not an objective and 
such assessment is avoided. 


37846 Fuel 
characteristics of 


— = 


3896 ERDA ENERGY RESEARCH ABSTRACTS PS 
compressible soils because of the reduced 
its light unit weight. In addition, its good shear strength properties 
result in low compressibility and good stability characteristics. 
Economies can be realized in the design of retaining structures entire speed/load operating range of the engine. The objective of the 
backfilled test work was to obtain data that describe engine performance 
properties characteristics in engineering terms; the data are so presented. The 
for void- comparative or judgmental assessment of engine performance was 
» clay, sand not an objective and such assessment is avoided. 
>) highway structures. 
mand (USATACOM) and Texaco Incorporated have been develop- 
ing a fuel efficient, multi-fuel, low specific emission engine. In the 
last phase of the project high specific power has been sought 
through turbocharging. Based on prior work a project under the 
auspices of the Dean's Office for Scientific Research at the United 
States Military Academy was initiated in the Department of Engi- 
neering. The objective was to assess the effect of a thermal reactor 
on the turbocharged version of the Texaco Controlled Combustion 
System (TCCS) L141 through analytical and experimental tech- 
niques. A thermal reactor is considered contrary to good turbo- 
charged exhaust system design due to internal baffles, large cross 
sectional area, and long flow path; however, it was felt that a reactor 
might extract some additional work from the gases to offset these § 
aspects. (GRA) 
| 
has been develo; to predict the spray formation processes in 
applied to controlled 
ments, noise levels, efficiency, power requirements, flow con 
methods, cost, and delivery. This volume, the specifications, define 
and establish the required configuration, performance, and design 
characteristics of a motorcycle dynamometer and cooling system to 
be used by the U.S. Environmental Protection Agency for the 
purpose of conducting exhaust emissions certification tests and fuel 
economy measurements. (GRA) 
140-CID automotive engine, experi- 
mental data. Interim report, Feb—Apr 1976. Marshall, W.F.; Stamp- 
er, K.R. (Department of Transportation, Cambridge, Mass. (USA). 


rT Ts 
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T Systems Center). Nov 1976. Contract DOT/TSC- 
RA-75-10. (BERC/OP—76/15). Q 03/MF 
See also PB—259330. 


1 cubic-inc. t, to 
steady-state fel consumption and missions of hyarocarbon, carbon 
monoxide, and oxides of nitrogen. These data were obtained in detail 
adequate to construct performance maps for the entire 

ting range of the engine. The objective of the test work was to 
obtain data that describe be engine performance characteristics in 

neering terms; the data are so presented. The comparison or j 
ment of engine performance wes not an objective and such sseess- 
ments are avoided. 


DIESEL 
REFER ALSO TO CITATION(S) 37869, 37889 


37847 (AD-A—027148) Investigating fire safe fuel effects on 

elastomer components of diesel injector/pump systems. Memorandum 

report Jul—Dec 75. LePera, M.E.; McCaleb, F. (Army Mobility 

irs pment Research and Development Center, Fort Belvoir, Va. 
SA)). Mar 1976. 13p. (USAMERDC—2169). NTIS $3.50. 

In conjunction with a previous fire safe fuel i 
the 5-percent-volume Bromochloromethane fire safe fuel additive on 
molded elastomer components used in diesel fuel — systems. 


time-temperature immersion conditions 

fuels. Subsequent examination of the 

revealed in some instances significant i 
which indicated a potential problem area. (GRA) 


37848 New MaK Diesel engine M601 with a cylinder output of 
1,200 to 1,500 hp. Lembcke, H.R. (MaK Maschinenbau G.m.b.H., 
Kiel (Germany, F.R.)). Tech. Mitt. Krupp, Forschungsber.; 35: No. 1, 


. Also published in Motortech. v. 
The M 601 diesel engine increases the present MaK 


REFER ALSO TO CITATION(S) 37878 


37849 (N—76-32182) Evaluation of low 

vative, short-haul transports. Pasley, L.H.; Waldeck, T.A. (Boeing 
Co., Wichita, Kan. (USA)). 1976. Contract NAS1-13714. 305p. 
(NASA-CR— 145041), Q 14/MF AOl1. 


provements ea from 
relative to the optimized Q 


ROTARY 
REFER ALSO TO CITATION(S) 37880, 37881 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


37850 Chemnitz, H.D. (to 
Benz A. Stuttgart (Germany, F.R.)). German(FRG) Patent 
2a AY 7 Aug 1975. 9p. (In German). 


the working process. The hitherto used power control systems 
iavalive, seve all, 2 considerable Ac- 
cording to the invention, a control system is works 


with considerably less 
standard as the known system regarding control time lag 
power losses connected with the control. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 37754, 37855 


assessment of current development. Final report. Skalski, C.A. —_ 
Corp., McLean, Va. (USA)). Jun 1976. Contract DOT-FR-54090. 
144p. (MTR—-7028). Q07/MF AOl. 

The development of the air-core linear 


simple theory, numerous design examples, and discussions of practi- 
cal aspects. Comparisons to iron-core LSMs and linear induction 
motors are made. 
alternative to conventional railroad electrification techniques is 
pointed out. 


37852 Lubricant viscosity effects on passenger car fuel economy. 
Davison, E.D.; Haviland, M.L. pp 270-277 of In Automotive fuel 
we Warrendale, PA; Society of Automotive Engineers, Inc. 
1975). From Fuels and lubricants meeting; Houston, TX, USA (Jun 
As part of General Motors effort to improve fuel economy, 
the effects of engine and power train lubricant viscosities were 
investigated in passenger car tests using either high- or low-viscosity 
lubricants in the engine, automatic transmission, and rear axle. Fuel 
economy was determined in both constant speed and various driving 
cycle tests with the car fully warmed-up. In addition, fuel economy 
was determined in cold-start driving cycle tests. Using low-viscosity 
Tebricants instead of high-viscosity lubricants improved warmed-up 
fuel economy by as much as 5 percent, depending upon the differ- 
ences in lubricant viscosity and type of driving. Cold-start fuel 
economy with low-viscosity lubricants was 5 percent greater than 


that with high-viscosity lubricants. With such improvements, it is 


lubricant viscosities can be reduced, extensive performance and 
durability testing will be required. 


Studies of electric vehicle drives. Naydowski, C.O.; Pohl, 
; Skudelny, H.C. (Technische Hochschule Aachen (Germany, 

Pky tot Inst. fuer Stromrichtertechnik und Elektrische Antriebe 
Elektrotech. Z., A; 98: No. 1, 27-31(1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, bese F.R. (31 Aug 1976). 

1 

technical systems for electric vehicles. Available research into sys- 


Electric surface metro cars for A.E.R. (Egypt). Sato, K.; 
Matsuda K.; Ohte, Y.; Mori, S. Toshiba Rev., Int. Ed.; No. 107, 22- 
1 

A rapid increase of the population in recent years in metro- 

politan areas of Egypt, particularly in Cairo, has caused extreme 

road traffic congestion by buses, taxis and personal cars. As a result, 

the establishment of a mass transit system by means of surface metro 

cars has become an important political matter. Recently Toshiba, 

together with Mitsubishi tion and The Kinki Sharyo Co., 

Ltd., has delivered the sixth contract of 36 surface metro cars (4-car 

unit) to Heliopolis Company for Housing and Development (hereaf- 

called HELIOPOLIS) and the second contract of 42 surface 

Transport Au- 

ity (hereafter called A.P.T.A.) both in Egypt. HELIOPOLIS 

a suburban rapid transit system connecting Cairo and its 

suburb Heliopolis, which branches to many routes in Heliopolis. 
Except for very limited sections, cars run on monopolized 

and the route is about 15 km. Since 1962, Toshiba has 

delivered to HELIOPOLIS 221 complete metro cars and electrical 

components for the improvement of 32 existing cars. Toshiba has 

delivered 66 cars to A.P.T.A., since 1975 as replacements for old 


suburban surface metro running from east to west for about 10.5 km 
in Alexandria. 


Ps ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 3897 
same 
and the 
pd (LSM) is examined primarily on the basis of work done in the United 
States and Canada during the past five years. The outstanding 
performance features of these motors are demonstrated in terms of a 
obtained from four manufacturers and then subjected to a series | 
© reference diesel 
components 
their properties, 
Significant customer fuel economy gains can 
the in-line engines will be built with 6, 8 and 9 cylinders to cover a obtained by using the lowest viscosity engine os power train 
power range of 7,500 to 11,000 hp. V-type engines with 12 and 16 lubricants recommended for service. To determine if currently rec- 
cylinders are also planned. - Engine development, design and the ommended engine oil, automatic transmission fluid, and rear axle 
TURBINE 
advancements, Q fan propulsion system and active control technol- 
ogy (ACT) was studied. Aircraft incorporating each technology 
were sized for a Federal Aviation Regulation (FAR) field length of 
914 meters (3,000 feet), 148 passengers, and a 926 kilometer (500 
nautical mile) mission. The cruise Mach number was .70 at 10100 ¥ 
meter (33,000 foot) altitude. The improvement resulting from appli- . 
cation of the Q fan propulsion system was ——— relative to an 
imized fuel conservative transport = performance im- 
pplication of ACT technology were 
fan propulsion system configuration. 
Cal in Scr aS Dal OF Uf mOd and’ 
The mass transit system, administered by this authority, is an urban/ 


on the fourth vehicle 

(GES Gesellschaft fuer Elektrischen Strassenverkehr m.b.H., Dace. 

seldorf (Germany, F.R.)). Elektrizi irtschaft; 76: No. 1, 6-9(Jan 
. (In German). 


Increasing energy and environmental problems all over the 
world have led to increasing activi in the field of the electric 
Now a balance has been drawn 


VEHICLE DESIGN FACTORS 


37856 (PB—253416) Gravity assisted mass transit. Kovacs, 
A.Z.; Shaw, G.B.; Weiss, R.F.; — J.K. Jr. (Dayton Univ., Ohio 


(USA), School of Engineering). Jun 1975. 120p. (UDSE-TR—75- 


propulsion energy ly Cown- 
tion, grading upward on arriv: again using 
gravity, but this time to assist in the braking). A . comaenel 
cost model has been developed incorporating parameters 
relating to required elevated structures and required dynamical 
considerations. The increase in total cost required to construct a 
station stop at a given elevation above the guideway level between 
stops is calculated by the computer program to be compared with 
the resultant decrease in energy consumed in acceleration and decel- 
eration. Because today’s costs are extremely uncertain, unit costs are 
determine the increased and 
The program 


ing an input/output analysis. Cheslow, 
M.D. (Urban Inst. Dc. (USA)). Apr 1976. 85p. (UI— 
1216-3-2). NTIS $5.00. 

Three alternatives which could im; apes automobile fuel effi- 
ciency are examined. Two involve ucing vehicle Maes gcd by 
replacing iron and steel with lighter weight aluminum or plastic. The 
third would change the mix of car sizes so that more small, light 
weight vehicles are produced. Majo 
potential automobile design changes for each of the alternatives 
on eee aspects of the interindustry and macro-econom- 
ic impacts lustry output and employment ped, are examined 
using the input/output model developed by Leontief. Changes in 
pe from the energy industries for each of the alternatives are 

yzed and presented in dollar value rather than in units of 
The input/output model is further used to examine impacts on GNP 
and national employment. (GRA) 


37858 Automotive fuel economy (selected SAE papers 1965— 
PA; Society of of Automotive Engineers, Inc. 
P 

The new national importance now assigned to energy conser- 
vation has also broadened the segment of the technical community 
intensified and broadened interest in the technical community which 
the SAE hopes to serve with this volume of SAE papers. It consists 
of 22 papers dating back as far as 1965 and including selections 
through the 1975 calendar year. The papers reprinted in their 
Economy Editorial Advisory Committee to represent a select cross 
section of available papers. The remaining from the fuel 
economy subject area, published by the Society the 1965-1975 
time period, have been included in the bibli y, 
— ?_ abstracts of those papers for the convenience of the 
te abstract was prepared for each of the 22 papers 

for EX ERDA gy Research Abstracts (ERA). 


37859 Development of the new SAE motor vehicle fuel economy 
measurement procedures. pp 1-10 of In Automotive fuel economy. 
Society of Automotive Engineers, Inc. (1976). 
utomotive engineering congress meeting; Detroit, 
USA (Reb 1975). 
A new fuel economy test 
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provides a standardized method for use in obtaining and 
anne vehicle fuel economy values that relate to average condi- 
tions encountered in various modes of driving. The various aspects 
of the program discussed in the include road versus labo: 
testing; existing procedures; evaluation, comparison and selection of 
test cycles; test repeatability amongst facilities; relation of test results 
to those obtained in in actual customer usage; comparison of indepen- 
dent consumer survey results; and correction development 
and application. 


37860 Customer fuel economy estimated from engineering tests. 
Scheffler, C.E.; > G.W. pp 11-20 of In Automotive fuel 
economy. W: ‘A; Society of Automotive Engineers, Inc. 


rom National fuels and lubricants meeting; Tulsa, OK, USA 
(Nov 1965). 

A method was developed to estimate from engineering tests 
the fosl that wil be cbearved by costomers in car 
driving are used to predict customer fuel economy 


37861 Measurement of motor vehicle operation pertinent to 
economy. Johnson, T.M.; Formenti, D.L.; Gray, R.F.; bed... 
W.C. pp 21-50 of In Automotive fuel economy. Warrendale, PA; 
ess Automotive Engineers, Inc. (1976). 
rom Automotive engineering congress meeting; Detroit, MI, 

USA (Reb 1975). 

Information about public driving patterns was collected in 
three ways. (1) Chase Cars, eq with instrumentation, were 


devices 

than 12,000 miles of driving were recorded. (3) Passive electronic 
recording devices were installed in selected vehicles which were in 
use by the public. Theos devises the of Aaval 
within various speed bands. In this manner, more than 61,000 miles 
have been recorded. This study is still in progress and is intended to 
monitor long-term trends in customer operation. 


37862 Passenger car fuel economy during non-urban driving. 
Austin, T.C.; Hellman, K K.H.; Paulsell, C.D. pp 51-55 of In Auto- 
motive fuel economy. Warrendale, PA; Society of Automotive Engi- 


was 
economy wat a des Agency (EPA) “highway” cycle was constructed 
pom actual speed-versus-time traces generated by an instrumented 
test car driven over a variety of 


vehicle tests show that rotary and 


37863 Passenger car fuel economy as influenced by trip 
Austin, T.C.; 56-40 of ta Antemative fen 


my. W: ‘A; Society of Automotive Engineers, Inc. 
From portent ae engineering congress meeting; Detroit, MI, 
USA (Feb 1975). 


Data from the Nationwide Personal Transportation Study 
distributions 


3898 ERDA ENERGY RESEARCH ABSTRACTS Po 
up: 600 experts 28 countries met in Duesseldorf for the Fourth 
international electric-vehicie symposium in 1976. It was arranged by 
the Unipede, Paris, and the Electric Vehicle Council, New York; the 
hosts were the Vereinigung Deutscher Elektrizitaetswerke, VDEW. 
a review of the five subject headings deali 
United States. Data relating to 11,000 miles of operation was thereby 
recorded and | duration recorders were 
outputs suggestions for structural design and associated cost data. 
(GRA) j 
neers, Inc. (1976). 
Engineers; Anaheim, CA, USA (Aug 1 
The use of fuel economy data from the Federal Test Proce- 
dure (FTP) has provided a substantial amount of data on the fuel j 
economy of passenger cars in urban driving conditions. Since the 
FTP does not represent the t of driving done in rural areas, 
cycle reflects the correct proportion of operation on each of the four 
major types of nonurban roads and preserves the non-steady-state 
characteristics of real-world The of the 
conventional engine-powered vehicles achieve appro y | 
same ratio of highway fuel economy to urban (FTP) fuel economy. 
Various unconventional engine-powered vehicles show different 
values for the ratio of highway to urban fuel economy. The contin- 
ued use of the highway cycle will establish a data base which, when 
used in conjunction with FTP data, will allow better estimates of 
both fuel economy and exhaust emission trends. ‘ 
of vehicle miles traveled (VMT), average speed, and fuel consump- 
tion as a function of trip length. Approximately one third of all 
automobile travel in the U.S. is seen to consist of trips no more than 
ten miles in length. Because short trips involve more frequent stops | 
and a smaller percentage of operation during warmed-up conditions, | 
nearly half of the fuel used by automobiles is consumed during the 
execution of these short trips. The typical trip of approximately ten 
miles in length has been shown to result in a fuel economy that is 
equal to the average fuel economy achieved for all trips combined. 
NPTS data on average speed vs. So peel and General Motors 
data on stops/mile vs. average cycle indicate that the major 
senger cars and light trucks that is basically similar to the established characteristics of the trip that results in a fuel economy equal to the 
procedures used by U.S. automobile manufacturers. The new SAE overall fuel economy are an average speed of 24.5 mph and 1.4 stops , 


Fre 
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37864 Energy and the automobile: general factors affecting vehi- 
cle fuel consumption. Huebner, G.J. Jr.; Gasser, DJ. pp 70-75 of In 
Automotive fuel economy. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1976). 


compression f ratio, torque converter, 
namic drag, tires, accessories, vehicle ue and emissions controls 
ith a subcompact and a 


37865 Passenger car fuel economy: trends and influencing fac- 
anon y. Warrendale, PA; Society of Automotive Engineers, Inc. 

1 


sion regulations 
characterize vehicle specific fuel consumption 
discussed. Possible ways to fuel 
specific fuel consumption are also discussed. 


IM and fuels and lubricants meetings; Milwaukee, 
of automotive fuel 
PE yaa the 1973 model year, the individual 
a 


car on Ford's route has 
decline in fuel econom 


Rictors which have contributed to the fuel economy fecline of the 
typical car are average weight and engine displacement increases 
and measures taken to reduce exhaust emissions. As of the 1973 
model year, 


on modern 


37868 Improvement of automobile fuel economy. Coon, C.W.; 
Wood, C.D. pp 117-133 of In Automotive fuel economy. Warren- 

Automobile engineering meeting; Toronto, Ontario, 
Canada 1974) 


A series of road, engine, chassis dynamometer, and accessory 
consumption tests was conducted in order to characterize the 


37869 Study of technological improvements in automobile fuel 
consumption. Hurter, D.A.; Lee, W.D. pp 134-158 of In Automotive 
Ie 1 Warrendale, PA; Society of Automotive Engineers, 
From Automotive engineering Detroit, MI, 

congress meeting; 

A study was conducted to determine the potential reduction 
in automotive fuel consumption based on the use of innovative 
systems and improved components. Technological areas a 
were: ignited engines with and without turbochar, 
tronic feedback controlled fuel injection with duel me 
converters, stratified charge combustion, light weight diesels, lock- 
pte ae converters, continuously variable ratio transmission, tires 

vehicle weight, engine accessories and optional 

and compact-size size 1973 model vehicles 
for analysis using a Mm program to 

of the improvements. In addition estimates were made as to whether 

modified vehicles oa with a such as emission, 

safety, noise and user effectiveness, manufactur- 

le time frame for introduction of im- 


vement in fuel economy (mpg), or 30 


asage gpm) ofa 1573 model Year compact 
be attained on a mass produced scale 


Car design for economy and emissions. Marks, C.; Nie- 

G. pp 159-172 of In Automotive fuel economy. Warrendale, 

A; — of Automotive Engineers, Inc. (1976). 
Automobile ing and man 


ufacturing meeting; 
Detroit ML USA (Oct 1975). 
size shape, ve weight, engine size and 
basic interactions which occur among these parameters. Exhaust 
emission standards and other practical constraints limit the quantita- 
between engine efficiency and exhaust emissions are 
emission constraints are important and 
can the of tates chan to improve fuel 
economy. With present technology, it can be shown that stringent 
exhaust emission standards will reduce fuel economy more than it 
can be improved by car design changes which do not seriously 
degrade many customer perceived values such as useful capacity, 
driveability and acceleration capability. 


37871 —_ Fuel economy trends and catalytic devices. Stempel, R.C.; 
Martens, S.W. pp 173-187 of In Automotive fuel ay Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1976). 
From West Coast meeting; Anaheim, aheien CA USA (Aug 1974). 
In 1968, fer sponsoring for T8 consecutive Years, presun 
economy run after 


the press, in fuel economy. In the next few weeks, the 
emission control which will profoundly affect the fuel economy 
trend. equally, or even more important, the next few months 
are ex to see major national decisions on future automobile 
emission control which will likely have a significant influence on the 
direction taken by automobile fuel economy a few years hence. It, 
therefore, appears most a at this time to examine the 
present trend in automotive economy as influenced by control of 
air pollutant emissions. 


37872 Passenger car fuel economy trends through 1976. Austin, 
T.C.; Michael, R.B.; Service, G.R. lah 
on Warrendale, PA; Society of Automotive Engineers, Inc. 

From 
(Oct 1975). 


passenger i 
because: (a) the production of the 1975 models represented the 


automotive industry's first opportunity to to the increased 
public concern over fuel economy precipitated by the Arab oil 


dations are made to lessen the impact of the predicted losses. Factors 
influencing fuel economy and acceleration are examined for an 
luxury vehicle. 
provements were O estimated. ie Study resu. nd ted th 
goal of 43 percent 
A GISCUSSIO given OF SOM GS and intivencing percent reduction in 
n passenger car fuel economy. Fuel economy and fuel consumption and standard size ve 
were calculated by a carbon balance method from HC, CO, and CO, by the early 1980s. 
emissions measured by the 1972 Federal Test Procedure. The infor- 
} mation presented was derived from nearly 4000 tests of passenger 
cars ranging from 1957 production models to 1975 prototypes. Data 
are presented for various model year and vehicle weight categories. 
Trends in fuel economy are discussed on an overall sales-weighted 
basis and for each individual o class. Some of the factors that 
influence fuel economy are quanti through the use of a regression 
; analysis. Particular emphasis is placed on the differences in fuel 
economy between those vehicles that were subject to federal emis- 
) ways to 
resented and 
and vehicle 
: 37866 Factors affecting vehicle fuel economy. LaPointe, C. pp 
100-110 of In Automotive fuel economy. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1976). 
h 1967. In the aggregate, 
however, the decline has not been as great because an increasing 
: superhighways. Cornell, J.J. pp 111-116 of In Automotive fuel econo- 
my. Warrendale, PA; Society of Automotive Engineers, Inc. (1976). 
From National fuels and lubricants meeting; Tulsa, OK, USA 
(Nov 1965). 
; The rapid expansion of the superhighway systems will result 
in a much larger percentage of car operation at sustained high speed. 
. Car components associated with performance, convenience, and 
comfort have a significant effect on fuel economy during city traffic 
operation and on the congested highways of the past. On modern 
superhighways these components have a small effect on fuel econo- 
my. The major factor in high speed fuel economy is car size. 
= el interest for three consecutive years. This is not unexpected in the 
a uel economy of 1973 standard and intermediate size vehicles. De- light of our recent experiences with the oil embargo, threats of 
vices and systems which pe to offer fuel economy benefits future oil embargos, a reduced level of crude oil reserves, high 
were evaluated by means of an analytical procedure. The study was gasoline prices, and the adverse effect on the U.S. balance of 
limited to hardware which could be in production by the 1980 model payments that the escalating costs of imported petroleum have had. 
year. The evaluation procedure was based on urban and steady As discussed in a ublished one year ago the fuel economy of 
poe te gee tion, and the effects of compliance with future emission 
were included. Combinations of individual improvements 
were selected and applied to the same vehicle. The evaluation 
procedure was repeated, and fuel economy improvements of 30 to 70 


embargo, and (b) the exhaust emission levels for 1975 were 
significantly more stringent than those required for 1974 model cars. 


37873 Technical report of the 1975 Union 76 fuel economy tests. 
West, D.T.; Wusz, T.; Finnigan, F.T.; Askevold, R.J. pp 208-231 of 
In Automotive fuel economy. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1976). 
From West Coast meeting; Seattle, WA, USA (Aug 1975). 
Union Oil Company of California tested 106 new 1975 domes- 
tic and foreign vehicles for on-the-road fuel economy using the Fuel 
_ Economy Measurement, Road Test Procedure, SAE J1082. Results 
are given of the test and discusses vehicle selection, procurement, 
break-in, tune-up, instrumentation description and development, 
track procedure, and driver techniques. Each of the vehicles was 
tested for emissions following the 1975 CVS-CH Federal test proce- 
dure as specified by the Environmental Protection Agency. Included 
in the results are fuel economy figures for the three SAE J1082 
p send as well as fuel economy figures obtained from the EPA 
dynamometer procedures. Complete vehicle specifications and emis- 
sion figures are shown. 


240 of In Automotive fuel economy. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1976). 
From West Coast meeting; Anaheim, CA, USA (Aug 1974). 
The widespread probiems of gasoline availability have caused 
motorists to take new interest in the fuel economy of their cars and 
in gasoline conservation methods. As a means of illustrating a 
van of effective fuel saving techniques, reference is the 
performance of four cars that have achieved ow i 
age (150 to 376 miles/gal) during competition in Shel M Mileage 
Marathon contests. Suggestions are offered for ways in which 
average driver can improve fuel economy in current-type auto- 


37875 Fuel economy and cold-start drivability with some recent- 
model cars. Ingamells, J.C. pp 259-269 of In Automotive fuel econo- 
my. Warrendale, PA; Society of Automotive Engineers, Inc. (1976). 
1974). From Fuels and lubricants meeting; Chicago, IL, USA (Jun 

Fuel economy and drivability have deteriorated as a result of 
engine changes made to reduce exhaust emissions in recent-model 
cars. To study this problem, chassis dynamometer tests were run 
with 1970 and 1972 cars using both cold-start and hot-start proce- 
dures. Fuel economy and drivability were evaluated during the first 
2 miles and the last 3 miles of a 50°F cold-start driving cycle similar 
to the Coordinating Research Council road test. Fuel economy was 
also evaluated under warmed-up conditions at 72°F using the last 
half of the cold-start cycle. The effects of car year model, gasoline 
volatility, gasoline heat content, and car warmup are discussed. 


37876 General purpose vehicle performance and econ- 
omy simulator. hots ag AS pp 278-295 of In Automotive ag 
pr Warrendale, P. of Automotive Engineers, Inc. 


(1976). 

GPSIM is an automotive simulator that computes the operat- 
ing conditions of the engine and transmission and the performance 
and economy of the vehicle as the vehicle is operated in a prescribed 
manner. The program can simulate a large variety of velit The 
vehicle to be simulated is described by the user with a combination 
of steady-state test results and vehicle specifications. The simulator 
makes predictions from limited data for proposed vehicle combina- 
tions, or it makes more accurate computations based on component 
tests for production vehicles. A description is given of how the 
simulator computes the operating conditions, how these computa- 
tions compare with test results, and how engineers using the simula- 
tor have decreased en ey lead time, decreased the number 
of full vehicle tests, and focused developmental work on the best 
alternatives. The techniques that can be applied in other areas such 
as the data library control and the command language are described. 


37877 Fundamental parameters of vehicle fuel economy and ac- 
celeration. Hwang, D.N. pp 296-314 of In Automotive fuel econom 
Warrendale, PA; Society of Automotive Engineers, Inc. © (1976), 

The performance criteria that are used to express customers’ 
for fuel economy and are How funda- 
men ormance parameters of various vehicle components are 
adj to satisfy these criteria is also considered. 


ENGINE SYSTEM 

REFER ALSO TO CITATION(S) 37844 

con carbide radial turbine rotor > RE. E. (De- 


posits and Composites, Inc., Hendon 8 Mar 
Contract Compose, Ino. Heradon, 84p. (DCI—113R-1). 05/MF AO 


ERA VOL. 2, NO. 15 


The report describes an initial technology cee ne t effort 
with the of producing chemical vapor deposited ( ) Silicon 
Carbide (SiC) radial inflow turbine rotors suitable for gas turbine 
applications. The work concentrated on « iti 
parameters for producing CVD SiC ma 
thicknesses adequate for the rotor application. Work was also per- 
formed to determine a rotor shape that would have low rotational 
and thermal stresses and could be produced with high quality CVD 
Sic material. The optimization effort was successful in reducing the 
ited residual stresses, flaw size and flaw density so that 1/2 
in. thick parts can now be routinely produced. (GRA) 


engine. Vara Prasod, C.M Engineering Coll., W: 
India); Kar, S. J. Inst. Eng. (1 ia), Mech. Eng. Div.; 57: No. 3, 154- 
159(Nov 1976). 

An investigation on 
generation of swirl flow in a steady flow test rig is 5 
effects of mask angle, mask location and the number o mee 
the magnitude of valve lift for the same mass flow of air were 
studied. A six-vane anemometer was fabricated and used for the 
measurement of swirl velocity. The rotational speed of the anemo- 
meter shaft, which is an indirect measure of swirl velocity, was 
obtained by means of a photo-transistor probe. An electronic digital 
counter was used to measure the number of pulses generated by the 
photo-transistor. The swirl strength increased with increase in mask 
angle up to a particular level and then decreased for further increase 
in mask angle. The swirl strength increased with decrease in valve 
lift and it tended to change its direction around 90° of mask position 
except for the case of two and three masked valves. The two and 
three masked valves produced greater swirl over a larger range of 
mask positions. Two peak values of swirl strength were observed for 
the two masked and three peak values were observed for the three 
masked valves. These masked valves were le of producing 6 to 
7 times the swirl strength compared to non-masked valves. 


37880 Engine with rotor, of new type. Brulfert, A.; Hoss, A.G. 
US Patent 4,012,181. 15 Mar 1977. Priority date 12 Feb 1973, 
France. 10p. 

The invention described relates to rotary engines of the type 
comprising a casing, assembled with two transverse end-plates and 
constituting a stator equipped with fluid-admission and exhaust 
tubes; a rotor associated with means for displacing the rvtor in the 
ear segments freely mounted in rectilinear grooves provided respec- 
tively along generator lines of the casing, corresponding to the 
separation edges of the working chambers on the internal surfaces of 
each end-plate, following at least three directions and forming a 
polygon surrounding the rotor-displacement means by virtue of a 
crossed besa does by overlapping of segments in pairs, 

radial directions corresponding to the 


between the mo 
stator by means of a reticular structure 


Machines for energy conversion. Svensson, 
3012-182. 15 Mar 1977. “Priority date 26 Nov 1974, Sweden. 6p. 
A machine for energy conversion includes a working cham- 
ber defined by two relatively movable parts and provided with inlets 
and outlets for the working medium, both parts having members 
serving as pistons and abutments which sealingly engage with the 
walls of the working chamber. The members serving as pistons and 
abutments may pass through each other and consist of a number of 
elements which laterally seal against each other and 
against adjacent portions of the wall of the working compartments 
and have variable surface area to permit passage. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 37842, 38070 


37882 (N—76-32190) Experimental clean combustor - 
Rogers, D.W.; , D.W. 
Electric Co., Cincinnati, Ohio (USA). yt Door 
Group. Aug 1976. Contract NAS3-18551. 208p. (NASA. 

oe yjectives three-phase program are to 
develop technology for the design of advanced combustors with 
significantly lower pollutant emission levels than those of current 
combustors, and to demonstrate these pollutant emission reductions 
in CF6-50C engine tests. The purpose of the Phase 2 Program was to 


3900 ERDA ENERGY RESEARCH ABSTRACTS Po 
segments co-operating with other segments by slots or notches 
ention provides greatly im- 
of rectilinear segments, and 
the structure is practically immune to the effects of very large 
variations of gas pressure which may arise during the operating 
cycle of the engine. 
0 


combustor, and to design a combustor and breadboard fuel 
control for CF6-50 engine demonstration testing in the Phase 
gram. Noise measurement and alternate fueis addendums to the 

base program were conducted to obtain additional experimental 
wenty-one full annular and fifty-two sector combustor con- 


car. (Environmental 
Agency, Washington, CG. (USA). Mat 1974. 27p. NTIS 


This booklet discusses the automobile, what it has done to the 
environment, what is being done to deal with auto pollution, and 
how all this affects the public. (GRA) 


37884 (PB—255559) High altitude vehicular emission control 
program. Volume I. Executive summary. Final report. (Colorado State 
oa of Public Health, Denver (USA); TRW, Inc., McLean, Va. 
(USA); Olson Labs., Inc., Anaheim, Calif. (USA); Automotive Test- 
ing Labs., Inc., Colo. (USA)). Jan 1974. Contract EPA-68- 


A seven volume report discusses motor vehicle emissions in a 
high altitude area, covering engine characteristics, pollution control 
planning, retrofit programs, inspection systems, emissions measure- 
ment, fuel system effects. Vol. 1 summarizes 
the general objectives, approach and results of a study in the 
Denver, Colorado, area. 


37885 (PB—258685) Environmental impact assessment of motor- 

cycle exhaust emission regulations. (Energy and Environmental Anal- 

ysis, Inc., Va. 11 Jul 1975. 86p. P 0S/MF 

Environmental Protection Agency, 

a DC. of Mobile Source Air Pollution Control. 

een now and 1990, motorcycle emissions, if left uncon- 

trolled, are expected to increase by over ee pens ey 
number of the regions in the United States presently exceeding 

air quality standards for oxidants and carbon monoxide (CO) will 

continue to have difficulties in achieving or maintaining air quality 

standards in the 1980's. Uncontrolled emissions from motorcycles 


to propose emission standards for new 
ma sold in the United States. 


37886 Automobile emission 
status and outlook 


Washington, D. 
). Jan 1975. 


The current technical status and outlook in the automobile 
emission control field is summarized. The report has been prepared 
to supply information on the current status in the emission control 

and it the important technical issues that 

i that EPA will hold if auto- 

report contains a summary and evalua- 

tion of the development of 25 automobile manufacturers 

and other organizations involved in the development of automobile 
emission control technology. (GRA) 


Status and development trends as of March 1976. (Environmen 

ade Agency, Washington, D.C. (USA)). Apr 1976. 298p. 
See also report dated 1974, PB—258691. 


REFER TO CITATION(S) 37845, 37846, 37866, 37870, 
37871, 37873 


37888 (AD-A—026546) The impact of JP-4/JP-8 conversion on 
aircraft engine exhaust emissions. Interim technical report Jul 75— 
Feb 76. Blazowski, W.S. (Air Force Aero- ulsion Lab., bel 
Patterson — May 1976. 52p. AFAPL-TR—76- 


NTIS $4.50 
The conversion of predominant Air Force fuel 
usage from JP-4 to JP-8 has created the need to examine the 
dependence of = pollutant emission on fuel type. Available data 
concerning the effect of fuel type on emissions has been reviewed. 
TS56 single combustor testing has been undertaken to determine JP- 
4/JP-8 emission variations over a wide range of simulated engine 
cyci ing conditions at idle. In addition, a J85-5 engine was 
tested using JP-4 and JP-8. Results of the previous and new data 
collectively led to the following conclusions regarding conversion to 
JP-8: (a) HC and CO emission changes will depend upon individual 
combustor design features, (b) no change to NOx emission will 
occur, and (c) an increase in smoke/p ulate emissions will result. 
ings be incorporated into air 
pave j analytical models to define the overall impact of the pro- 
conversion. Further, it is recommended that combustor ana- 
models be employed to der prediction of the results 
ribed herein. Should these models be successful, analytical pre- 
be substituted for more combustor rig or engine testing. (auth) 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 37845, 37846, 37866, 37870, 
37871, 37873, 37888 


REFER ALSO TO CITATION(S) 37845, 37846, 37866, 37870, 
37871, 37873, 37888 


PARTICULATES 


37889 (PB—261416) Size distribution and mass output of partic- 
from discal engine exbensis. Report of investigations, 1976. 
Breslin, J.A.; Strazisar, A.J.; Stein, R.L. (Bureau of Mines, W: 
ton, D.C. (USA)). Oct 1976. 16p. (BM-RI—8141r). Q 02/MF AOI. 
Size distributions and concentrations of particulates emitted 
from diesel engine exhausts were measured with cascade impactors. 
Samples were taken from the exhaust of two types of engines usi 
three types of fuel and operating under five different engine 
and load conditions. The measured mass median diameters of the 
diesel particulates were typically about 0.3 micrometer. There was 
no significant difference in mass diameter between engines or 
on yy mode. Concentra- 


A 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 37888 


37890 (AD-A—026908) Environmental 
fluids and related 
76. Hodgson, F.N.; Kemmer, A.M. (Mi 
Dayton, Ohio (USA)). Mar 1976. Contract 2002. 1 
vestigations 0 composition properties of a num! 
of hydrocarbon fuels are described. Fuel analyses for hydrocarbon 
trace metals content, trace organic contaminants and elemen- 
composition are presented. Studies of the fluorescence spectral 
properties of aircraft exhaust emissions are described, as is an investi- 
gation of the feasibility of using fluorometric measurements on fuels 
to prt men coker thermal stability data. An investigation of the 
tal parameters of the hot manifold flammability test is 
Gaomnete along with test results for various hydraulic fluids. Compo- 
aircraft crash sites have been examined to 


high density fuels are presented. (GRA) 


AUG. 15, 1977 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 3901 
further develop the two most promising concepts identified in the NITROGEN OXIDES 
capability for significantly reducing pollutant emission levels. The ’ 
most promising results were obtained with the double annular com- 
bustor. a test results corrected to CF-50C engine conditions 
roduced EPA emission parameters for CO, HC, and NO/sub x/ of 
ve 0.4, and 4.5, respectively. These levels represent CO, HC, and 
NO/sub x/ reductions of 69, 90, and 42% respectively from current 
combustor emission levels. The combustor also met smoke emission 
level requirements and development engine performance and instal- 
lation requirements. 
Sponsored in part by Colorado State Dept. of Public Health, PY 
Denver. Prepared in cooperation with TRW, Inc., McLean, Va. 
— 
would add to this burden. When statutory standards for automobiles 
are met, uncontrolled CO emissions will be ten times as high and HC 
over twenty times as high for the motorcycle. Based on these 
mass outputs from 64 to 10,000 mg/min. Significant differences in 
mass Output were found between engines, fuels and especially be- 
control - the technical tween different operating modes. The quantity of clean dilution air 
which would be required to reduce the 
tor). (Environmental Protection Agency, dust standard for — 
MF 
| summary current _ status | 
. trends in the automobile emission control field is presented. This 
report has been prepared for the Administrator of the U.S. Environ- 
mental Protection Agency (EPA) to inform the Administrator and 
other interested parties of the current status in the emission control 
techno area. The report contains a summary and evaluation of 
the deve tt programs of automobile manufacturers and other determine factors contributing to aircraft failure. Studies supporting 
Organizations involved in the development of automobile emission Air Fo: ification develop- 
control technology. ment of 


37891 1975 general aviation activity 
ington D.C. (USA), Office of Management Systems). Sep 1976. T0p, 
of tS ). Sep 1976. 70p. 
Al 
The Federal Aviation Administration and the Civil Air Patrol 
conducted this general aviation activity survey as a joint effort on 
August 23 and 26, 1975. The survey produced a comprehensive data 
examining the relationship between aircraft use, owner- 
ship as well as fuel consumption. 


37892 Som clean combustor program, 
addendum, phase Gleason, C.C.; Bahr, 


alternate fuels 
D.W. (General Electric Co., Gincinnats Ohio (USA)). Jan 1976. 
67p. (NASA-CR—134972;R—76AEG268). 

The characteristics of current and advanced ose 
combustors when operated with special test fuels simulatin 1 lenguneed 

¢ combustion properties of petroleum or coal derived fuels were 
studied. Five fuels were evaluated; conventional JP-5, conventional 
No. 2 Diesel, two different blends of Jet A and commercial aromatic 
mixtures - zylene bottoms and naphthalene charge stock, and a fuel 
derived from shale oil crude which was refined to Jet A specifica- 
tions. Three CF6-50 engine size combustor t were evaluated; the 
standard production combustor, a radial/ staged combustor, and 
a double paere combustor. Performance and pollutant emissons 
characteristics at idle and simulated takeoff conditions were evaluat- 
ed in a full annular combustor rig. Altitude relight characteristics 
were evaluated in a 60 degree sector combustor rig. Carboning and 
flashback characteristics at simulated takeoff conditions were evalu- 
ated in a 12 degree sector combustor rig. For the five fuels tested, 
effects were moderate, but well defined. (GRA) 


(PB—259003) Fuel consumption Urban Traffic 
Comet Soe (UTCS) software support project. Final report. (Hon- 
Inc., Ho; AOI, (USA)). Feb 1976. Contract DO DOT-FH- 


37894 Gasoline factors affecting fuel ag re 
pp 241-245 of In Automotive fuel economy. a" Uncscadela, 
ety of Automotive Engineers, Inc. (1976). 
From Mid-year meeting; o, IL, USA (May 1965). 
Gasoline properties which affect fuel economy are discussed. 
The available energy in the fuel is related to fuel composition, and 
the chemical and physical characteristics of the fuel as they affect 
the conversion of this energy into work are considered. It is shown 
that the energy contents of commercial lines fall within a 
narrow range, increasing octane number of the gasoline will not 
y increase gasoline economy, volatility is important to 


37895 Gasoline engine economy: a European viewpoint. Forres- 
ter, R.J.; Williams, D.; Williams, KJ KJ. pp 246-258 of In Automotive 
fuel economy. Warrendale, PA; Society of Automotive 


Automobile engineering meeting; Detroit, MI, USA 


(Oct 

data are given on gasoline utilization and the 
tionships between octane number requirement, compression ratio, 
and fuel consumption from current British cars of 1.0 to 4.0-litre 
capacity are analyzed. Published data are compared with results 
from dynamometer tests of engines and vehicles over a range of 
compression ratios. Various vehicle operating cycles were used to 
show the consistently adverse effect on fuel consumption of lower- 
compression ratio, regardless of operating conditions. Gear ratio 
ects were also examined, and consumption trends were found to 
be dependent on the operating cycle An amalgamation of all results 
shown for American automobiles, 1.4 percent more fuel used per 

unit drop in octane — 


37896 Fiat petrol engine performance with a mixture of basil 
extract with petrol. Mishra, D.K.; — R.C. (Government Coll. 
of . and Tech., Raipur, India). Inst. Eng. (India), Mech. Eng. 
Div.; 1: No. 3, 160-16 ov 1976). 

An 


. To find out the optimum 

achieve maximum fuel economy. Experiments were also carried out 
for comparing performance of the engine with petrol and economic 
mixture. Economic mixture means optimum proportion of basil 
extract and petrol to achieve maximum fuel economy. From the 
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tal resul luded that fuel 


0 nickel, rhodium, and 

ramic support. Meguerian, G.H.; Hirschberg, E.H.; Rakowsky, F.W. 
(to Standard Oil Co.). US Patent 4,012,485. 15 Mar 1977. Filed date 
3 Nov 1975. 18p. 

The process comprises 
reduction zone containing a ca’ 
a rhodium component, and a monolithic ceramic suppo: being 
maintained at a temperature of about 700 to about 1800°F. The 
catalyst may also contain a regrow component and/or a palladium 
component and the monolithic ceramic support may be coated with 
area. component rhodium component are 


MATERIALS 


37898 (AD-A—027469) Materials sciences research. Annual 
technical report 1 Jul 1975—30 Jun 1976. (Illinois Univ., Urbana 
(USA). Materials Research Lab.). Jul 1976. 359p. NTIS $10.50. 

Sponsored in part by Advanced Research Projects Agency, 
Arlington, Va., Energy Research and Development Administration, 
Wi D.C., Office of Naval Research, Arlington, Va., Air 
Force ce of Scientific Research, Bolling AFB, D.C., and Army 
R h Office, R h Triangle Park, “C. See also report dated 
Jul 75, AD-781 676. 

The report contains summaries of research under the follow- 


37899 (AD-A—030703) Transient 
solid cylinders by a nuclear thermal pulse. Final report. 
(Ballistic Research Labs., Aberdeen Proving Ground, M 
Sep 1976. + Sam (BRL—1937). NTIS $3.50. 
ytical expression for the transient temperature field in 

an teenage homogeneous, finite length, solid cylinder whose lateral 
surface is subjected to heating by a nuclear thermal radiation envi- 
ronment is derived. This expression provides a convenient means for 
the nondimensional representation and parametric analysis of the 
temperature field in the cylinder. In addition, this temperature 

temperature or temperature change e.g., thermal stresses in 
pov (auth) 


37900 (AD-A—034074) Basic and applied research in materials. 
Annual technical report, 1 Jun 1975—30 Jun 1976. Wagner, J.B. Jr. 
(Northwestern Univ., Evanston, Ill. (USA). Materials Research 
Center). 30 Jun 1976. Contract N00014-75-C-1116. 18p. Q 02/MF 


A0l. 

This report describes the research carried out in two 
sis. Materials for Energy Storage: discovery of new types of 
solid electrolytes (such as beta alumina, RbAgiIs, copper and silver 
halides and stabilized zirconia) with large values of ionic conductiv- 
ity at ee low temperatures of the prospect of 


| a number of the most important 
neous catalysts consist of tiny crystallites of metal su upon a 
carrier such as silica or alumina. The support to a greater 
metallic surface area per gram of metal and permits use of the 
catalyst at temperatures up to 500 C without rapid sintering. Howev- 
er, relatively little is known of the exact nature of the 
(inciuding the nature of their attachment to the support), the effect 
of the support upon the catalyst behavior, the effect of the method of 
catalyst preparation upon catalytic activity. It is the purpose of this 
project to provide some resolution of these problems. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 38160 


PREPARATION AND FABRICATION 


ER ALSO TO CITATION(S) 37469, 37927, 37939, 37945, 
57046 37953, 37961, 37981, 38009, 38065 


3902 ERDA ENERGY RESEARCH ABSTRACTS PO 
ing broad headings: Degenerate oo systems; Electron—lattice 
coupling; Disordered materials; Surfaces, interfaces, small particles 
and catalysis; Mechanical properties of materials; Semiconductor 
materials and devices; Publications. (GRA) 
he Purpose OF This Study Was tO COnGUCE COMmpuler 


a 


AUG. 15, 1977 


(AD-A—030633) Computer code for the calculation 
lateral range of a pka. Memorandum report. Soins, L; 
Westmoreland, J.E. (Naval st Lab., 
(USA)). Sep 1976. 17p. (NRL-MR—3358). NTIS 33 50. 
The Naval Research Laboratory energy deposition 
DEP-1 has been to calculate lateral ranges. 


adapted 


previous code. The accuracy i ranges 

shown to be of the order of 15% for the case where the mass 

differs significantly from unity. (GRA) 


product properties of beta III 
ingot metal (im). Final report, Feb 1978—-Feb 1976. Birla, Ne 
Pierre, V.; Adair, A.M. (Cincinnati Univ., Ohio (USA)). Jun ‘976 
Contract F33615-73-C-5097. 57p. Q 04/MF AOl. 

United States Air Force interest in powder metallurgy stems 
largely from the potential benefits obtainable by use of metal 

These benefits include reduction in production costs and improved 
service performance of aerospace parts. Metal ee ae 
may furnish lower production costs by reduction of the number 

to convert raw materials to finished here 


because of economic considerations. (GRA) 


(AD-A—033024) resistance of 
search Center, Watertown, “see (USA)). Sep 1976. 16p. (AMMRC- 
TR—76-32). Q 02/MF 


37904 (AD-A—033938) Processing and applications of depleted 
uranium C.T.; Meyer, G.E.; Hoffmanner, 
A.L. (Battelle Columbus Labs., Ohio (USA). Metals "and Ceramics 
Information Center). Sep 1976. Contract DSA900-76-C-2471. 92p. 
(MCIC—76-28). NTIS, PC E06/MF AO1. 

Depleted uranium is uced from the UF, tailings of the 
uranium enrichment process for nuclear power reactors and contains 
about 99.8 percent **U and 0.2 percent **°U. This report presents 
properties, processing, and fabrication information for depleted ura- 
nium alloys. Efforts are underway to use this material in non-nuclear 

since its supply is and growing. Depleted uranium 
can be shaped into parts by conventional metal 
The main problem is reactivity with the atmosphere. 
about as pyrophoric as magnesium. Possible i 
uranium include counterweights, ing, ammunition, 
weapons, and ballast. 


37905 (CONF-761027—16) recovery 
on tungsten. Rasch, K.D.; el, R.W.; Schultz, H. ( Na- 
tional Lab., Ill. (USA)). 1976. tract W-31-109-ENG- . 8p. Dep. 
NTIS 50. 

fects on Illinois, United od Of (U (USA) 
(18 Oct 1976). 


| — Co., Richland, Wash. (USA). Hanford Ai 
Products Operation) 29 Nov 196. Contract E(45-1)-1350. Den 
Studies were carried out on the plating of aluminium with 
in order to inv: the behavior 
process equipment on a scale 
uantities of fuel elements for test pur- 


‘abl 
temperature, time at temperature, delay time before bake, and delay 
time after bake. (JFP) 

37908 (IS-T—745) Adsorption of lead from liquid bismuth. 
Chou, Y.C.T. (Ames Lab., Feb 1977. Contract W- 
7405-ENG-82. 51p. Dep. NTIS $4 


The possibility of low temperature absorption of lead from 
liquid bismuth is investigated. The effects of time, and 
the lead concentration in liquid bismuth on distribution of solute in 
solvent and adsorbent are studied. The results found can be used to 


deposited tantalum base alloys. Final report. Meier, G.H.; 
W.A. (Pittsburgh Univ., Pa. (USA). Dept. of Metallurgical 
Materials 1 Mar 1976. Contract NGR-39-01 1-164. 53p. 
(NASA-CR—134965). NTIS $4.50. 
. The process, termed pulsing, involves the periodic injec- 
where they b the substrate almost instantaneously. Formation 
of alternating layers of the alloy components and subsequent homog- 
enization allows the formation of an alloy of uniform composition 
with the composition being determined by the duration and relative 
numbers of various cycles. The technique has been utilized to 
produce dense alloys of uniform thickness and composition (Ta— 10 
hydrogen reduction of TaCl; and WCl. A similar attempt to deposit 
a Ta - 8 wt % W—2 wt% Hf alloy was unsuccessful because of the 
difficulty in reducing HfCl at temperatures below those at which 
gas phase nucleation of Ta and W occurred. (auth) 


Inert gas welding. Volume 1. 

1970—1973 (citations from the Engineering Index data base). 

Sen 1970—1973. Reed, W.E. (National Technical Information 

—s Va. (USA)). 1976. 245p. NTIS $25.00. 
NTIS/PS—76/0724. 

t ues, lures, equipment. 

control, automation, and agp are also investigated. Metals 

welded include steel, titanium, aluminum, copper, 

and zirconium. (Contains 238 abstracts) (GRA) 


37911 (NTIS/PS— 76/0726) Inert gas welding. V 
1974—August 1976 (citations from the 

Report for 1974—Aug 1976. Reed, W.E. Gietional Tock 
motion mation Service, Springfield, Va. (USA)). Sep 1976. 1 


See also NTIS/PS—76/0724. 
from worldwide research are cited which deal 
the dev: procedures for inert gas i 


automation, 
include steel, titanium, aluminum, opp. 
189 abstracts) See also NTIS/PS-7 

1. 1970—1973. (GRA) 


ium—Hastelloy N alloys. Braski, D.N.; 
National Lab., is $4.00, (USA)). Feb 1977. 


of tungsten. German, R.M.; Ham, V. (Sandia 
more, CA). Int. J. Powder Metall. Powder i 
125(Apr 1976). 
In the temperature range 1100 to 
metallic activator for sintering of 
addition for Ni and 


ae 
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of 
ol 
E- 
larying from | 
y of the poses. Pretreatment of the aluminium surface prior to plating was 
is also investigated. Aluminium fuel element cans (C64 alloy) were 
a used as a base metal. Several baking treatments were also studied in 
very attractive service properties as | | hness 
and corrosion resistance) for aerospace applications. However, the 
high unit costs for finished titanium allo limit the full utiliza- 
tn of these materials 
Applicability of impulse resistance sintering to tungsten, and : 
to powder mixes rich in tungsten, was explored in experiments 
relating process parameters to the sample characteristics. Short 
consolidation time, fine microstructure, and the ability to handle 
unusual alloy combinations are some characteristics unique to the 
method. 
lume 2, 
base). 
Infor- 
. NTIS 
wi characteristics O' resulting welds. Process con 
lestigated. Metals welded 
A short summary is given of new results concerning transmis- and cast iron. (Contains 
sion electron microscopy and resistivity measurements on quenched Inert Gas Welding. Vol. 
tungsten. These results give evidence for the first time that the 
= and annealing of high purity tungsten leads to vacancy-- 
. lect clustering resulting in small voids observable in the electron n of homogeneous titan- 
microscope. 21 references. (JFP) Leitnaker, J.M. (Oak Ridge 
Contract W-7405-ENG-26. 
37906 (HW—67812) Electroless plating of aluminum. Hays, 
D.D. (General Electric Co., Richland, Wash. (USA). Hanford by titanium can resuli in 
Atomic Products Operation). 20 Dec 1960. Contract E(45-1)-1350. inhomogeneously distributed carbide precipitates. The metallurgical 
7 16p. rs TS $3.50. principles necessary to produce a homogeneous alloy are stated and 
objective was to nape y for pilot plant operation, the demonstrated. It is shown that a homogeneous alloy leads to more 
proper pretreatment and plating bath that would produce an adher- uniform postirradiation properties and, by chance, better properties. 
ent, nonporous, corrosion-resistant chemical nickel plate on C-64 A “memory” effect in the alloy is identified and shown to be caused 
aluminium alloy. It is noted that the plating bath should be as stable by the inhomogeneities. 
&$ possible and the rate of deposition be high enough for practical 
production application. The most adherent plates are listed together activated 
with the immersion baths used and also the next best plate adherence .» Liver- 
is given with plates and their respective immersion baths. 8 refer- No. 2, 115- 
ences. (JFP) 
is the best 
37907 (HW —71806) Nickel plating aluminum by a chemical techniques 
deposition (electroless) process: pilot plant studies. Cox, J.H. Jr. different. 
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However, both Ni and Pd provide best shrinkage enhancement 
when present at the quantity of four atomic monolayers. The influ- 
ence of moisture in hydrogen ———— has a variable effect 
which is attributed to powder a. study emphasizes the 
importance of understanding po characteristics in applying 
shrinkage enhancement 


37914 Alloy solution with solute pairs. Mitchell, J.W. 
(to Energy Research and Development Administration). US Patent 
3,976,479. 24 Aug 1976. Filed date 12 Mar 1974. 12p. 

ution hardening alloys are formed by using at two 
solutes which form associated solute pairs in the solvent metal 
— Copper atomic percentages of aluminum 

and palladium is an exam; 


37915 Ductile alloy and method for making 
same. Snyder, W.B. Jr. (to Energy Research and Development 
Administration). US Patent 3,979,209. 7 Sep 1976. Filed date 18 Feb 


1975. 4p. 
resent invention is directed to a ductile, pab-denty 
of 100,000 to rat The b of 3.1 to 1 
t in 1 inch at 25°C. This alloy is prepared by the steps of 
fiquid uid phase sintering a mixture of tungsten-0.5 = 10.0 weight 
percent nickel, heat treating the alloy at a temperature above the 
ordering temperature of approximately 970°C to stabilize the matrix 
phase, and thereafter y quenching the alloy in a ae 
to maintain the matrix phase in a metastable, face-centered cubi 
solid-solution of tungsten in nickel. 3 claims. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 37905 


37916 (AD-A—025990) Unique materials and properties in the 
new high pressure-temperature regime above 250 kbars. Davidson, 
T.E.; Kendall, D.P.; Homan, C.G.; Frankel, J.; Rich, F.J. (Waterv- 
liet oeeee N.Y. (USA). Benet Weapons Lab.). 1976. 13p. NTIS 


$3.50. 

(1) A new concept for generating static high pressures has 
resulted in the achievement of pressures exceeding 400 kbars with a 
sample volume of .015 cc. Substitution of diamond for tungsten 
carbide anvils and multiple staging should increase the attainable 
a to near 1000 kbars. (2) The developed pressure system has 

successfully coupled with a cryogenic capability to 10 K. (3) 
An ultrasonic measurement technique has been develo 
high pressure which by measuring shear and longitudi 


for use at 
velocity, 


os density as a function of pressure. Also, a dielectric system has 

age for detecting of transitions and measurement of 
density. (4) P-T diagram for bismuth has been developed to 140 
kbars with the discovery of two new phases, one of which may be 
superconducting to high temperature. (5) New electronic transitions 


at room temperature have been discovered in GaP (216 kbars), NaCl 
(290 kbars), Bi VI-IX (320 kbars). In the latter, the resistivity is 
less than that of copper. (auth) 


gl (AD-A—026578) ay deformation twinning behavior of 

+ omega microstructures in Ti—V alloys. Technical report. 
Penis, H.G.; LeFevre, B.G.; Starke, E.A. Jr. (Georgia Inst. of Tech., 
Atlanta (USA). School of Chemical Engineering). 15 Jun 1976. 
Contract N00014-75-C-0349. 21p. NTIS $3.50. 

The interaction between the omega phase and deformation 
twinning in body centered cubic Ti—V Oe is examined. (112) 
(111) deformation is observed to occur in both ductile and 
embrittled alloys over the range of solute contents and thermal 
treatments which produce omega. Correlation of the occurrence of 
twinning with the omega particle size, misfit, and volume fractions 
examined suggest only the presence of omega is necessary for twin 
nucleation during deformation. A potentially reversible twinning 
mechanism ee the reversible transformation is 
discussed. (auth) 


37918 (AD-A—026772) Thermodynamics of the high-tempera- 
ture phases of alloy steels. Final report 1 Jun 73—31 Mar 76. Elliott, 
J.F.; Chipman, J. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Materials Science and ne 24 Jun 1976 ¢ Contract 
DAHC0/4-73-C-0027. 18p. NTIS $3.50 
This summary report includes brief abstracts of the papers 
under this project since 1967. The abstracts are grouped 
y subject matter in preference to the more usual individual ab- 
stracts. The data are aan to problems of the solidification and 
thermal treatment of steels and to the design of new alloys. The 
the Of the ond the to the 
published papers are also shown in a summary table. (GRA) 


37919 Structure—property relations in a me- 
tastable beta Ti alloy containing Si. Technical report. Graham, D.E.; 
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Technological Univ., Hough 


tensile behavior, and 

mations occurring = uenched and aged le Bote phen 24 
Ti—30 a/o fo V1 2 ae Si alloy was investigated. Upon aging at 570C, 
-quenched samples show a broad hard h is associated 
the rod-like, he 

faceted, tetrag: i, i particles are 
observed en aging at 570C and are concluded to be the equilibri- 
boundaries results in a loss of tensile ductility and a transition to 
intergranular fracture after extended aging g at 570C. Comparing the 
behavior of Ti—30V to that of Ti—30V—1Si shows that the pres- 
ence of Si strongly retards non-Burgers 

— a substantial age hardening response still occurs wu) 

prior cold work (the yield strength 


increases from 635 MPa to 982 MPa). This hardening increment is 
combined with a retention of a ductile, transgranular fracture even 
after extended aging at 450C. (GRA) 


37920 (AD-A—031657) The bainite and massive transformations 
in Ti—X eutectoid systems. Interim report 31 Aug 75—31 Jul 76. 
H.T.; Franti, G.W.; Plichta, M.R. (Michigan Technologi- 
cal Univ., Houghton =. Dept. of Metallurgical . 11 
Aug 1976. 24p. Q 02/MF AI 

The survey of eid decomposition mechanisms in hy- 
poeutectoid Ti—X< alloys has been virtually completed. At tempera- 
tures from the eutectoid to the Ms in the Ti—Bi, Ti—Co, Ti—Cu, 
oe Ti—Pb and Ti—Pd systems, the bainite reaction is the “ci 

=a. Among the eutectoid alloys studied, Ti—Co, Ti 
exhibit eutectoid decomposition essentially only 

— reaction and Ti—Ni, Ti—Pd and Ti—Pt transform a 


Koss, D.A. (Michi 


theoretical discussion is presented of the nucleation and growth 
kinetics of intermetallic compound crystals at fixed and at moving 
alpha:beta boundaries. In studies of the massive transformation, 
beta—alpha/sub m/, in Ti—Ag, Ti—Au, Ti—Si and Ti—In alloys, 
the composition +-™ in which this transformation occurs in each 
alloy system was defined. By means of continuous cooling experi- 
ments, the enthalpy of transformation and the average rate of 
growth as a function of tem were determined in a number of 
alloys in the four systems. (GRA) 


37921 (COO—2354-4) Cluster carburizing. Progress report, June 
1, 1976—May 31, 1977. Morral, J.E. (Connecticut Univ., Storrs 
Ce Feb 1977. Contract EY-76-S-02-2345. 19p. Dep. NTIS 


The aging behavior of qrenhes Ta-27 percent Hf allo 
investigated over the tem range 685 to 1000°C. A diffusion 
coefficient of Hf//sup = 0.048 exp (-81,200/RT) was 
estimated from the aging kinetics. Two age hardening peaks were 


treatments. Electron mic 


vided information on the phase 
pseudo binary NbC-HfC. 


37922 
tions in low angle tilt boundaries in gold. Darby, T.P.; Balluffi, R.W. 
Nis (USA)). Dec 1976. Contract EY-76-S- 


running on 
where the tilt axis did not lie in a (111) plane the dislocations were 
serrated into a “hill and v * structure which allowed them to 

king faul one 

stac faults. guration 
to be a general feature of dislocations in low angle tilt boundaries in 
metals with low (and moderately low) i fault yo The 
importauce of this phenomenon in interpretation of measure- 
mons of pipe diffsion slong dislocation in fow angle it boundare 


(is-T—731) growth of pearlite in iron—carbon 
eutectoid alloys. Pearson, D.D. (Ames Lab., Iowa (USA)). Feb 1977. 
Contract W-7405-ENG-82. 135p. Dep. NTIS $6.00. 


seeceseor 


w 
= 


re) Metallurgica 
ne 0037. 29p. NTIS $4 
nantly or only by the reaction; eutectoid decomposition by 
either mechanism has yet to be observed (because of its exceedingly 
slow kinetics) in the Ti—Fe, Ti—Ir and Ti—Mn eutectoid alloys. A 
roscopy 
showed that at 685 forma- 
tion of a disk or loop structure while the second one was associated 
with a precipitation. When the aged material is carburized a subscale 
forms with a hardness that is proportional to the aged hardness. For 
example, subscales with a hardness of 1300 KHN form from an aged 
Hf alloys are 
ler hardness. 
percent 
at 1000°C. 
lity gap in the 
and electron diffraction in thin-film The 


AUG. 15, 1977 


Thesis. 
Pearlite was transformed directionally by passing a zone of 
austenite through high purity Fe—C alloy bars of eutectoid 

ent at both the austenitizing edge and 


of 
velocity. It was found that the wntueedies al of the pearlite transfor- 
mation interface below the eutectoid temperature was quadratically 
dependent on the velocity of transformation. No superbeating at the 
austenitizing interface was observed. Interlamellar 
ments of pearlite showed an inverse quadratic me | 
on velocity. These two results are compared with theory. Volume 
diffusion of carbon through austenite adequately describes the kinet- 
ics of the decomposition of austenite to pearlite al 


1L—5776) Wetting behavior of containing glass 
T.C. oy Univ., Berkeley (USA). Lawrence 
6. Contract W-7405-ENG-48. 27p. Dep. 


glass and greatl 
evaporation of glass, but adherence did not Rg 
developed in an oxygen atmosphere <15p | 
due to a decrease of the interfacial 


at vidence originating within antifes 


37927 (IS-Trans—96) Investigations on the formation 
NboSn A15 phase at temperatures below below 800°C. Z Zwicker, U.; Rin- 
derer, L. Translated from Z. Metallkd.; 66: No. 12, 738-748(1975). 
Sip. Dep. NTIS $4.00. 
ternary -niobium-tin, the phase 
and the phase ‘equilibria at 1.000 and 785°C were inv . By 
diffusion reaction of liquid tin and alloys with niobium at 
and it was shown tat the of copper great 
influence Additions of 


reaction 


785°C. On 15 core wires with NbsSn layers containing germanium, 
high critical currents were observed. 


37928 Modified yey te ae alloy. Liu, C.T.; Inouye, H. 
to Energy Research and Dev: t Administration). US Patent 
970,450. 20 Jul 1976. Filed date 16 Jul “1975, 8p. 
A_ novel iridium y ition containing dopant 
additions of aluminium, iron, nickel, rhodium, and thorium is useful 
as a containment vessel for isotopic heat sources. 4 claims, 2 figures. 


37929 | the alloys of the ternary 
systems W—HfC—C and at subsolidus temperatures. 


Velikanove, TY Ast Artyukh, L.V.; Akselrod, G.M.; 
Vishnevskiy, from Akad. Nauk Ukr. RSR. 


A.S. Translated Dopov. 
= = No. 1, 80-85(Sep 1976). 12p. (NASA-TT-F—17220). Q 02/ 


, — were developed for the systems W— 
HfC—C and W—ZrC at subsolidus temperatures, based on data 
from x-ray phase and metallographic studies. Physico-chemical data 
are presented for the cubic tungsten and hafnium carbides. Eutectic 


Heated alloys were obtained in an arc furnace with argon. Solid- 
solution series in both systems are also discussed. (auth) 


37930 in the U—CR—V system. Ray, 
Musso, E. (to Allied Chemical Corp.). US Patent 3,981,722. Ot seg 
1976. Filed date 31 Oct 1974. 6p. 

Amorphous uranium-base alloys are disclosed having the 
general fovuns U/sub x/Cr/sub y/V/sub z/, where x ranges from 
40 atom percent, with the total of y and z ranging from about 20 to 
40 atom percent. These amorphous alloys exhibit high and 


37931 Electron interactions and the crystalline lattice of rare 
earth metals. Beznosov, A.B.; Se — (Physicotechnical 
Institute of Low Temperatures, A of the Ukraini- 
an SSR). Sov. J. Low Temp. Phys. (Engl. TronL 2: No. 10, 652- 
658(Oct 1976). 

The effect of electron interactions on the crystalline lattice 
properties of rare earth metals is analyzed. A number of calculations 
are performed for conduction band states in the plane wave approxi- 
mation, including the contribution of exchange interaction with 
consideration of the 4f electrons to the observed value of the atomic 
pos lattice parameters, thermal 

sion, and magnetization, Several spect of the nature of lath 


37932 Hysteresis of internal friction in superconducting indium. 
Pal-Val, L.N.; Platkov, V.Y.; Startsev, V.I. (Physicotechnical Insti- 
tute of Low Tem emperatures, Academy of Sciences of the Ukrainian 
~_— Low Temp. Phys. (Engl. Transl); 2: No. 10, 658-660(Oct 

The amplitude dependence of internal friction in both normal 
and jucting indium was measured at the ultrasonic frequen- 
cy of 7.5 MHz. It has been established that in the s-state the direct 
run curve of attenuation coefficient versus signal amplitude, where 
the latter is increased from its minimum to its maximum value, does 
not coincide with the subsequently plotted reverse run curve and 
thus a hysteresis loop is formed. The reverse run curve lies 
the direct run curve. In the case of normal indium, on the 


effects the ampli 
at 30-50°K restores the hyster- 
its of this study are analyzed here 


REFER ALSO TO CITATION(S) 37419, 37420, 37536, 37919, 
37928, 37930, 38030, 38031, 38609 


37933 Rockwell C hardness of quenched high-purity 
alloys containing 0.09 to 1.91% carbon. Litwinchuk, A.; Kayser, 
F.X.; Baker, H.H.; Henkin, A. (Ames Lab., IA). J. Mater. Sci.; 11: 
1200-1206(1 976). 

The Rockwell C hardnesses of thirteen high 


is called to the desirability of using these or similar data in materials 
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edge of the austenitic zone was recorded. A sharp change in gradient 
occurred due to the change in thermal conductivity between the 
at each interface. The t of in enabled the 
ed carbon diffusivities from high temperature austenite data are a ee 
factor of 2 to 4 too small. The interlamellar spacing of pearlite and compositions and microstructure in both systems are considered. : 
the pearlite transformation interface temperature as a function of 
are compared to other constant velocity transformation 
studies as well as isothermal investigations. Results of these compari- 
sons indicate that pearlite forms via the same kinetics either isother- 
mally or at constant velocity. The maximum rate at which pearlite 
can be forced to grow continuously under forced velocity conditions 
is shown to be approximately 100 ym/sec. 
37924 (LBL—4557) Use of the reverse martensitic transforma- 
tion and precipitation to enhance the strength and stability of austen- 
ite. Jin, S.; Huang, D.; Morris, J.W. Jr.; Thomas, G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1975. Con- 
tract W-7405-ENG-48. 14p. (CONF-760572—1). Dep. NTIS $3.50. 
From 1. symposium on new aspects of martensitic transforma- o 
tion; Kyoto, Japan tio} May 1976). 
The addition of martensitic and reverse martensitic phase 
transformations to precipitation hardening results in significant 
strengthening of Fe—Ni—Ti austenitic alloys due to the transforma- 
tion-induced defects. Multiple cycles of y—a’—y transformations 
. led to a further strengthening. The stability of ausaged austenite as 
, well as ausaged and transformation strengthened austenite is im- 
ara significantly through a final isothermal treatment at 500°C. 
is stabilization results in an increase of both the strength and the 
ductility in less stable (mechanically) austenites while only the 
increase of ductility was observed in relatively stable austenites. 
37925 (LB 
on gold. Tso, 
Berkeley Lab.) 
| NTIS $4.00. 
Thesis. 
The effect of chemisorbed contaminants on the wetting be- 
havior of sodium borate om and gold was studied by the sessile 
drop technique. The results showed that the structure of the gold 
ace was constant and that its surface energy did not change in 
37926 (UCRL—72922) Magnetic susceptibility and neutron dif- other hand, both curves alwa’ aad : 

' ys coincide. The difference between 
fraction investigation of a-*“*Pu. Sparks, J.T.; Komoto, T.; Ramsey, when they form a hysteresis loop, depends on the maximum 
W.J. (California Univ., Livermore (USA). Lawrence Livermore | ee attained at the 
me 21 Dec 1970. Contract W-7405-ENG-48. 14p. Dep. also 

Magnetic ~ neutron Th 
were made on a high purity, polycrystalline sample of a-p changes in the structure of dislocation pinning 
The tibility results show the existence of weak fe - this structure breaks away under alternating 
is antiferromagnetic, 
per gram 
ic domain walls. No 
observed in the neutron MECHANICAL PROPERTIES 
y suggesting moment per Pu atom is too 
smal to observe with this technique 
tures in the austenite region to room temperature were measured. 
The hardness versus wt percent C curve exhibits a maximum value 
iver, BOld, OF germanium tO te COpper-Un decreas of ximately 65.5 R/sub c/ near 0.9 percent C. The decrease in 
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texts to illustrate this structure—property relationship. 5 figures, 1 


37934 (AD-A—25968) Effect of inclusions on the mechanical 
behavior of beryllium. Final technical report 15 Jun 74—15 Oct 75. 
King, D.B.; Gelles, S.H.; Nicholas, T. (Brush Wellman, Inc., Cleve- 
land, Ohio, (USA)). Apr 1976. Contract F33615-74-C-5172. 114p. 
FE gato in cooperation with Battelle Memorial Inst., Colum- 
Samples of hot pressed and hot isostatically Lang etigee | 

beryllium were pi ed from billets salted with iron base and 
graphite particles. istatic tension, biaxial disc, and interally 

ring tests were performed to evaluate the effects of the 
resultant inclusions on the mechanical properties of a Inclu- 
sions in salted billets were characterized and compared with those 
found in production pressings. Fracture surfaces at inclusions were 
examined. Results indicate that inclusions de the mechanical 

of beryllium but not catastrophically. Surface inclusions 
were found to be more deleterious than internal inclusions. The 
salting technique was found to provide a convenient method for 
producing material for test specimens having inclusions of a 
termined type, size range, and number, which are representative of 
those found in production pressings. (auth) 


37935 (AD-A—026024) Acoustic emission response of metal 
matrix composites. Final report. Pi R.B.; Ballintyn, N.J.; Scott, 
W.R. (Delaware Univ., Newark (USA). Dept. of Mechanical and 
an Tis $4.90. 23 Jan 1976. Contract N62269-75-C-0103. 

program acoustic emission techniques for 
evaluation tegrity of a boron—aluminum 
composite material. The influence of ‘Shea states of stress upon the 
acoustic of the composite material is examined through 
implementation of 2 tt program which utilizes the off-axis tensile 


coupon specimen. mechanical property and acoustic emission 
test results are presented. (auth) 


37936 (AD-A—026609) Plastic flow and fatigue behavior of 
titanium alloys. Annual report No. 1, 1 Apr 75—31 Mar 

76. Margolin, H.; Mahajan, Y. (Polytechnic Inst. of Brooklyn, N.Y. 
(USA)). 1 Jun 1976. Contract N00014-75-C-0793. 84p. NTIS $5.00. 
Void formation, void growth and tensile fracture was studied 

in ELI Ti—6Al—4V heat treated to strengths of 110 ksi (758 MN?) 
to 140 ksi (965 MN?) for both equiaxed and Widmanstatten plus 
grain boundary alpha structures. Void formation occurred at alpha— 
matrix interface, at alpha—alpha boundaries and at twin—untwin 
interfaces within alpha particles. Void growth was found to be a 
function of microstructure, being more rapid at grain boundary 
alpha—matrix locations than in equiaxed alpha structures. A plot of 
corrected fracture stress shows separate curves with about the same 
slope forequiaxed and grain boundary alpha structures, with the 
equiaxed alpha structures showing the hi fracture stresses. The 
peo cog ere of void growth at grain boundaries on grain size and 
strain hardening rate is discussed. Initial work on low cycle fatigue 
= pide constant strain of the Ti—6Al—2Sn—4Zr—6Mo alloy is 
se for the study of factors controlling the yield 

Sor of alpha—beta Ti alloys are presented. (GRA) 


37937 (AD-A—028773) Room temperature creep of Ti—6Al— 
4v. Technical report. Imam, M.A.; Gilmore, C.M. (George Fatigue 
ton Univ., Washington, DC. (USA). Inst. for the Study of F; 
Fracture and Structural Reliability). May 1976. Contract NO00014- 
C-0276. 24p. Q 02/MF AO1. 

Recent investigations have shown that Ti—6AI—44V can 
exhibit an appreciable amount of creep at room temperature. In the 
present investigation three different microstructures (alpha—beta 
anneal, recrystallization anneal and beta anneal) of Ti 6Al_4V 
were pte nr under dead weight torsional step loading. The load- 
ing sequence was forward, reverse and 2nd forward loading. It was 
concluded that even at a stress level well below the yield point the 
alloy exhibits creep in forward loading and increasing creep strain in 
reverse loading and 2nd loading. In addition, the threshold stress for 

initiation is much lower in reverse loading and 2nd forward 
loading in comparison to forward loading. Furthermore, the rate of 
creep at constant stress was different in different microstructures of 
the alloy; the maximum creep rate occurred with the recrystalliza- 
tion anneal, and the minimum creep rate occurred with the beta 
anneal. This type of creep would be important in design of structures 
subjected to long-time cyclic loading. (auth) 


(AD-A—028810) High cycle fatigue of nickel and cobalt- 

aligned eutectics. Technical report No. 2, Jul 1975—1976. Sto- 

loff, N.S.; Johnson, W.A.; Grossman, J.E.; Kobur, rae © Os (Rensselaer 

Polytechnic Inst., Troy, NY. (USA). Dept. of 

ing). 1 Aug 1976. Contract NO0014-75-C-0503. 40p. 

The effects of the variables of growth = heat treat- 

ment on the cyclic behavior of the high tem eutectics 
Ni,Cr,Al-TaC (Nitac), and Ni,Nb,Cr,Al 
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The results are compared to those ft 
Goer (co (Cotac Cotac) alloy studied (GRA) 


37939 (AD-A—030074) Metal matrix composites for high tem- 
Ohio (USA)). gh 1976. Contract N62269-75-C-0119. 


ed fabrication studies were also performed. (auth) 


37940 of porous beryllium under 
thermomechanical loading. Part 


Lab.). "§ Nov 1974. Con- 
51682. Q 03/MF AOI. 
A 
new constitutive lor wave we in porous 
materials is constructed here. Based on similar models 

earlier by Herrmann and Holt, the new model features (1) inclusion 
of deviatoric stresses, (2) an option for porosity-dependent relaxation 
time for (3) elastic 

improved plastic compaction function. This modei has been 
to pro, 4 por porous beryllium in the as-sprayed ition 
rox. 14 x. 10% porosity). 
static and dynamic 


two other relevant topics, namely, the effect of an in-material 
on observed wave profiles, and a transient phenomenon affecting 
wave profile at the impact surface. 


37941 Research on metal matrix composites 
for Naval aircraft engines. Progress report No. 2, 1 Nov 1971—31 Oct 
gy Thomas, M.K. (Naval Air Dev: tt Center, Warminster, 
Pa. (USA). Air Vehicle Technology ). 25 Aug 1976. 64p. 
(NADC—76217-30). Q 04/MF AO1. 
'y solidified an of binary titanium base eutec- 
tics with iron, cobalt and nickel have been analyzed 
cally and tested in tension. Of these alloys, the one having a titanium 
matrix with 40% volume fraction TiFe fibers to have the 
morphology. Metallographic 


lications. 
application. A ihe presence ofa eutectic atthe compoaton 
predicted by the computer model of Kaufman and Nesor 
nary weight gain oxidation tests at 2200 F indicate the Cr-25Cb-34Al 
eutectic in the directionally solidifed condition is superior in oxida- 
tion resistance to the carbide reinforced and directionally solidified 
eutectics currently being developed. 


(IS-T—750) Thermal expansion of gadolinium in the vicin- 
ity of the Curie point. Dolejsi, D.A. (Ames Lab., Iowa (USA)). Feb 
1977. ‘apne W-7405-ENG-82. 121p. Dep. NTIS $5.50. 


The c- and a-axis linear thermal expansivities of high purity 
single crystals of linium were measured in the temperature 
range 270°K to 320°K. Length changes were translated to capaci- 
tance dilatometer. An ac 3-terminal capacitance bridge was 
Br, whch corespond 1 pecans 

to a ive sensitivity 
10-*®. A 25 ohm platinum resistance thermometer was used to detect 
resistance bridge. c-axis expansivity was negative and had a 
large (approximately to at 293.435°K, while 
the a-axis expansivity was positive and a smaller ( 

equal to 10°° K~") peak ‘at 293.363°K. The values the Curie 


oer 


table. 
The continued development and evaluation of the refractory 
wire reinforced FeCrAlY composites designed for application in | 
advanced gas turbine engines is described. These investigations E 
included determination of 1000-hour creep and stress rupture gh ome 
ties in the temperature range 1037 —1148C, —— of fiber/ 
matrix reaction rate data, tensile tests on angle plied composites, 
burner rig tests and blade-oriented fabrication studies. Long term 
stress rupture and creep properties were in agreement with predic- 
tions based on earlier shorter time tests. Density compensated 
strengths of about 2.5:1 over current D.S. eutectics were demonstrat- 
ed and relatively low creep rates observed. Parabolic growth rates 
for fiber/matrix reaction zones were identified and reaction rate 
constants determined. Tensile strengths at 648 and 760 C on an 
» | plied composites indicated adequate strengths for a + or - 15 , 
>} construction in terms of turbine blade root stresses. Preliminary 
burner rig tests indicated no significant problems for W/FeCrAlY 
DeTimMents Whi Wel to provid ne SUPPOTUNE inpul 
to the model are discussed. Wave profiles generated from plate 
impact experiments were used to test the model under different 
experimental conditions. The resulting good agreement between the 
model calculations and wave profile experiments suggests that the 
mechanical response of porous beryllium can be satisfactorily de- 
: scribed within the necessary accuracy by this model. We also discuss 
| 
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a-axis crystals were obtained from fitting power law equations to the 
expansivities. 

binary alloys by Auger electron spectroscopy: the gold—silver and 
systems. Overbury, S.H. (California Univ., Berkeley 
SA). Lawrence Berkeley Lab.). Nov 1976. Contract W-7405- 
ENG-48. ang Dep. NTIS $7.75. 


yy was exploited as a means of 

ig of Au—Ag and Au—Sn 

alloys. Polycrystalline Au—Ag alloy foils of a wide range of compo- 
sition (atom fractions of 0.15 15097) were cleened. The intensities of 
the Auger emission from transitions at several energies were mea- 
sured and normalized to those of pure Au and Ag. The surface 
monolayer compositions of the alloys were determined The Auger 
data was consistent with enrichment of Ag in the surface monolayer. 
Ingots of Au—Sn with bulk composition between 50 and 99 at % Au 
were prepared. The bulk structure and composition of these complex 
alloys were age me by electron microprobe, x-ray diffraction, 
x-ray fluorescence and optical microscopy. The samples were 
cleaned and equilibrated in ultra high vacuum and the intensities of 
the Auger emission from transitions at several energies were mea- 
sured and normalized to those of pure Au and pure Sn. Using the 
intensity model, the normalized Auger intensity ratios were used to 
determine the surface monolayer composition. Enrichment of Sn 
was found in the surface monolayer for disordered zeta and a phase 
alloys. The highly ordered 6 (50.0 at % Au) phase alloy was found 
to exhibit no surface segregation. The surfaces of two phase alloys (8 
and zeta) were found to be describable by the lever rule. The results 
were interpreted in terms of the bulk structures, 


properties, 
and driving force for segregation of the alloys. The effects of ion 


sputtering upon the surface of Au—Ag and Au—Sn alloys were also 
investigated. 


37944 (N—76-22355) Alloy and structural optimization of a dir- 
solidified lamellar eutectic alloy. Sheffler, K.D. (Pratt and 
Hartford, Conn. (USA)). May 1976. Contract 

characterization tests of a directionally 

5 percent Al—6 percent Cr 
eutectic turbine b! alloy demonstrated excellent long time creep 
stability and indicated intermediate temperature transverse tensile 
ductility and shear strength to be somewhat low for turbine blade 

applications. Alloy and structural optimization significantly im- 

proves these off—axis properties with no loss of longitudinal creep 

strength or stability. The optimized alloy—structure combination is a 

carbon modified Ni—20.1 percent Cb—2.5 percent Al—6.0 percent 

Cr—0.06 percent C composition under conditions produc- 

plane front solidification and a fully-lamellar microstructure. 

ith current processing technology, this alloy exhibits a creep- 

rupture advantage of 39 C over the best available nickel base 

y, directionally solidified MAR M200+ Hf. While im- 

proved by about 20 percent, shear strength of the optimized alloy 
temains well below typical superalloy values. (auth) 

= (N—76-25353) Tungsten wire—nickel base alloy compos- 

ite development. Contractor report, 1 Jun 1974—29 Feb 1976. Brent- 
nall, W.D.; Moracz, DJ. (TRW, Inc., Cleveland, Ohio (USA)). Mar 

1976. Contract NAS3-17816. 6Ip. (NASA-CR—135021; ER—7849). 


NTIS $4.50. 


Whi - 
NAS3-17811. 


optimized pi ing sched- 

investigated included 1,093 e (2,000 F) stress 

ond shy A com- 

posite consisting of 30v/o W—Hf—C alloy fibers in a NiCrAlY 

alloy matrix was shown to have a 100-hour stress rupture strength at 

1088 F) of 365 MN/n* (53 kx) or specie strength 
advantage of about 3:1 over typical D.S. eutectics. (auth 


Ti—6AI—4VV alloy and electron beam welds. Report 

Tobler, R.L. (National Bureas of Standards, Boulder, Colo. (USA)). 
Apr 49p. (NBSIR—76-836). Q 03/MF 


37947 (PB—254694) Fracture toughness data for ferritic nuclear 
We WL Final report. Wullaert, 

Oldfield, W.; Server, W.L. (Effects Technology, Inc., Santa 
Barbara, Calif. (USA)). Apr 1976. 80p. NTIS $5.00. 

The object of the testing program was to evaluate heat-to- 
heat variability in fracture toughness of ferritic nuclear pressure 
vessel steels which are currently described by the reference 
ness curve k/sub/IR relationship found in the ASME boiler and 
Pressure Vessel Code. Eight types of nuclear pressure vessel steels 
and weldments (total fifty heats) were studied. Tests performed over 
a range of temperaiure 7 oe -150 F to 550 F) included 
tensile, drop weight-ND Charpy V-notch, instrumented pre- 
cracked Charpy, static and dynamic compact fracture and dynamic 
bend. New testing and data analysis procedures were established to 
deal with the dynamic fracture toughness measurements. This report 
recommendations i 


curve. (GRA) 


37948 (PB—261730) Fracture toughness 

report. Stahlkopf, K.; R.A.; Oldfield, W 

W.L. (Effects Technology, Inc., Santa Barbara, Calif. (USA) Ae Apr 

1976. — Q 18/MF AOl. 


volume discusses the following materia 
A508 class 2 a steel; A pen B.23 and 
A302 grade B steel 
37949 Fracture toughness 
SS materials. Task A: volume II. Part 
report. Stahlkopf, K.; Wullaert, R.A.; Oldfield. W 
W.L. (Effects Technology, ‘Inc., Santa Barbara, Calif. (USA). Ap Apr 
1976. = Q 18/MF AOI. 


weldment in A533B-1 base and heat affected zone material for MMA 
weld and A533B-1 base; Manual metal arc weldment in A508-2 base 
metal; Submerged arc weldment (SA) in A533B-1 base metal and 
heat affected zone material for SA weld and A533B-1 base; Sub- 
merged arc weldment in A508-2 base metal. 


metals in the transition stage at Bartashevich, 
R.A. Translated from Vestsi Akad. lod. "Nowk BSSR. Ser Fiz.-Tekh. 
Navuk; No. 3, oo Sp. Dep. NTIS $3.50. 

The results of a systematic investigation of the quantity m (an 
expression of the logarithmic dependence of creep deformation on 
series of tests were carried out on polycrystalline samples with the 
same preliminary mechanical and thermal processing. materi- 
als used were , AVOO aluminium, AI aluminium, and lead. 10 
references. (. 


37951 Effect of crack length on the fracture 
unz, D. (European Space Agency, 75 - 

Paris Pras) Feb 1976. in of ‘Einfluss der 

Auf die Risszaehigkeit bei CT-Proben’, Dfvir, Cologne Report Dir- 

FB-75-63, 16 Sep. 1975. Misc-Original German R Available 

from Dfvir, -TT—270;DLR-FB—75£ -63). 

31p. Q03/MF AOl. 

The effect of crack length on fracture 

the titanium alloy Ti—6AI—4V. The crack growth resistance 

rises steeply up to a crack extension of 0.4 mm. It is possible to 

determine fracture according to the ASTM 

method with sufficient accuracy in a range 0.3 < a/W < 0.7. It is 


sone of 20%. (auth) 


Po MATERIALS 3907 

The Appendices presented in Volume II, Parts I and II of 

‘Fracture Toughness Data for Ferritic Nuclear Pressure Vessel 

Materials,’ represent the detailed analysis of approximately 20,000 

experimental test results. Due to the large quantity of data, Volume I 

was written to familiarize the reader with the overall program and 

objectives, to present the analytical tools developed for statistically 

analyzing the data, and to provide specific examples for the interpre- 

Materials,’ represent the detailed analysis of approximately 20,000 

experimental test results. Due to the large quantity of data, Volume I 

was written to familiarize the reader with the overall program and 

objectives, to present the analytical tools developed for statistically 

analyzing the data, and to provide specific examples for the interpre- 

tation of the data in Volume II. Vol. I also contains the conclusions 

and recommendations reached after the data were analyzed. This 
placed on evaluating thermal fatigue resistance as a tion of 
matrix alloy composition, fabrication variables and reinforcement 
level and distribution. Tests for up to 1,000 cycles were performed, 
and the best system identified in this current work was 50v/o W/ 
NiCrAlY. resistance to thermal would be 
; _ of electron beam (EB) welding on the fracture 
behavior of a recrystallization annealed, extra-low-interstitial Ti— 
6Al—4V alloy have been investigated at temperatures in the ambi- 
ent-to-cryogenic range. Plane strain fracture toughness (K/sub Ic/) 
and subcritical crack growth parameters were measured by using 
compact specimens 10 to 25.4 mm thick. These parameters can be 

used to predict the safe operating lifetimes of cryogenic pressure ig curve for delta a < 0.5 mm with an accuracy 

vessels and other welded Ti—6A]—4V structures. (GRA) : 
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37952 High-strength ductile uranium alloy. Hemperly, V.C. (to 
Energy Research and Development Administration). US Patent 
3,969,160. 13 Jul 1976. Filed date 3 Jun 1975. 4p. 
described consisting essentially 
nove! loy composition is essen 
of 0.7 to 0.8 weight percent titanium and 0.2 to 0.3 weight t 
vanadium with the balance being uranium. 3 claims, 2 5 lgnata: 


37953 Process for fabricating articles of tungsten—nickel—iron 
alloy. Northcutt, W.G. Jr.; Snyder, W.B. Jr. (to Energy Research 
and Development Administration). US Patent 3,979,234. 7 Sep 1976. 
Filed date 18 1975. 8p. 
PAT-APPL-614,458. 
A high density W—Ni—Fe alloy of composition 85 to 96 
et by weight W and the remainder Ni and Fe in a wt. ratio bd 
5 to 8:2 having enhanced mechanical properties is prepared by 
compacting the mixed powders, sinteri ae ee compact in reducing 
atmosphere to near theoretical density followed by further sintering 
at a temperature where a liquid phase is present, vacuum annealing, 
and cold working to achieve high uniform hardness. 7 claims. 


pone Low-cycle fatigue of some materials for light water reac- 
tors. Amzallag, C.; Rabbe, P. (Societe Creusot-Loire, 42 - Unieux 
(France)); Pellissier-Tanon, A. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOMEB), 92 - Courbevoie (France)). 
Mec. Mater. Electr.; No. 323, 27-33(Nov 1976). (In French). 
Low-cycle fatigue properties of four materials for light water 
reactors have been studied. The four materials are: A Class 3 
(reactor vessel); A 216 gr wcc (cast bottoms of steam generators); 
SA 540 B 24 (high strength boltiag)e Inconel 600 (steam generator 
tubes). These materials have different behavior due to their differ- 
ence of stren — and ductility. Cyclic strain —- or softening 
depends mostly on ductility, whereas, beyond 10° cycles, endurance 
can be related more directly to strength. 


37955 Taking into account of low-cycle fatigue in design of liquid 
metal fast breeder reactor components. Petrequin, P.; Mottot, M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie); Rabbe, P.; Amzallag, C. (Societe 
Creusot-Loire, 42 - Unieux (France)); Valibus, Louis; Grattier, 
Georges (Electricite de France, 77 - Ecuelles). Mec. Mater. Electr.; 
No. 353, 34-41(Nov 1976). (In French). 

e behavior of austenitic stainless steels 316L type and 
welds was studied in three laboratories. These steels exhibit a good 


resistance to low-cycle fatigue. This can be related to the ductility 
and the ability to cyclic strain-hardening of theses materials. The 
welds, of austenitic ferritic structure and slightly work hardened, 
have a reduced ductility and resistance to low cycle fati i 
altered, mainly at high strains. At high temperature (600 deg C), low 
frequency or hold-times introduce an important reduction of number 
of cycle to rupture and cause intergranular cracking. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 37350, 37926, 37931, 38115, 39028 


37956 (AD-A—027398) Physical properties of rare earth— 
cobalt magnets (alternator service aging study). Final report 1 Apr 
1974—30 Jun 1975. Mildrum, H.F.; Strnat, K.J. (Dayton Univ., Ohio 
(USA). Research Inst.). Dec 1975. Contract F33615-74-C-5056. 236p. 
(UDRI-TR—75). NTIS $8.00. 

The principal objective of this program was to investi the 
long-term performance stability of an aircraft alternator, under con- 
ditions simulating its operation in flight. This alternator uses sintered 
Sm—Co permanent magnets in its rotor. As these are known to 
degrade with time at elevated temperature, and it was feared that 
magnetic flux losses or the ph disinte, m of the magnets 
might cause the generator to fail, changes in the machine perfor- 
mance were correlated to the aging of the magnets in the rotor and 
in separate, static tests. The report describes the design of a test 
stand for subjecting the machine to cyclic operation at s up to 
11000 rpm and thermal exposure in air up to 215C. Methods and 
special instrumentation for measuring the o_ output of all the 
= the magnetic state of the individual magnets, and the 

e flux of each of the three magnet stacks are described. 
(GRA) 


37957 eft | Desorption methods as probes of kinet- 
ics and bonding at surfaces. Interim report. Madey, T.E.; Yates, J.T. 
Jr. (National Bureau of Standards, a D.C. (USA)). 16 
Aug 1976. Contract N00014-76-F-0012. 60p. NTIS $4.50. 

This paper is divided into two parts. In the first part, a review 
of desorption —— is presented, with emphasis on the use of 
temperature ‘amed desorption (TPD) and electron stimulated 
desorption (ESD) for =ieuediee the bonding of adsorbed species 
to surfaces. In the second part, recent studies of the ang distribu- 
tion of ESD ions from adsorbed layers on W(011) are ussed. The 
ESD of O(*) ions from oxygen adsorbed on a ues = on 
surface is shown to be sensitive to the presence of atom 
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37958 (AD-A—031231) Superconductivity and lattice 

ities. Final report, 1 Oct 1971—30 Sep 1976. Matthias, B.T. yee 

nia Univ., San Diego, La Jolla (USA). Inst. of Pure and A wie 
Physical Sciences). 30 Sep 1976. Contract F44620-72-C-0017. 42p. 


NTIS $4. 

science of superconductivity have been made: (1) many new super- 
conductors were discovered, including lithium- titanate (Tc = 
13.7K) and numerous Chevrel phases vers = 15.2K lead- moly- 
benum- sulfide). The latter are remarkable, not only for their extra- 
ordinarily high critical fields, which are close to 700 kG in some 
cases, but also for the fact that really high critical temperatures have 
for the first time been discovered in noncubic materials. (2) Over- 
whelming evidence for a connection between moderate-to-high- 
temperature superconductivity and low temperature structural insta- 
bility was found. Work on both the occurrence and the pressure 
dependence of superconductivity and lattice instability in zircon- 
ium—vanadium, hafnium—vanadium, lanthanum—ruthenium, ruth- 
enium—vanadium, copper- molybdenum- sulfide, copper- molybde- 
num- selenide, zinc molybdenum- sulfide, gold—zinc, lanthanum— 
sulfide, and lanthanum- selenide shows that the connection between 


tion. (GRA) 


37959 (AD-A—031762) Basic research on the correlation of 
properties with surface properties in both thin film 

and bulk technical report Mar 1973-Aug 1975. 
Haden, C.R.; Jerner, R.C.; Peavey, J.H. (Oklahoma Univ., Norman 
(USA)). May 1975. Contract F33615-73-C-5049. 8ip. Q 05/MF AOI. 
This report details the accomplishments of a study of the 
correlation of surface properties and superconducting properties of 
thin film su ee ae This report may be conveniently divided 
into three broad areas, (1) surface characterization, (2) thin film 
deposition, and (3) superconducting measurements. Thin films of 
niobium were sputter gun deposited under controlled conditions and 
subsequently analyzed using Auger electron b sigenioen.~ 4 The film 
thickness was varied, and critical temperature, measured. A tech- 
nique for measuring the surface roughness was developed. (GRA) 


37960 (IS—4088) Magnetostriction of rare earth-Fe. laves phase 
compounds. Clark, A.E.; Abbundi, R. Savage, H.T.; McMasters, 
O.D. (Naval Surface Weapons Center, Silver Spring, Md. (USA); 
Iowa State Univ. of Science and Technology, Ames ‘os 1976. 
Contract W-7405-ENG-82. 10p. (CONF-7 —16). Dep. NTIS 


$3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

Single crystal magnetostriction measurements were made as a 
intrinsic magnetoelastic coupling coefficients were determined for 
the rare earth-Fe. compo’ ploying x-ray techniques, certain 
rare earth-Fez compo were identi to maxi- 
mize the magnetostriction to anisotropy ratio. 


37961 (IS-M—88) Physical properties and behavior of allotropi- 
cally pure a-, B- and -y-Ce. Gschneidner, K.A. Jr. (Ames Lab., Iowa 
(USA); Iowa State Univ. of Science and Technology, Ames (USA)). 
W-7405-ENG-82. 10p. (CONF-761150—3). Dep. 
From ae conference on valence instabilities and 
related narrow phenomena; Rochester, New York, United 
States of America pUSA) (10 Nov 1976). 
Preparation of well characterized 
with respect to other elements, both interstitial and metallic, and to 
phase purity, is described. Measurements of physical 
including specific heat, magnetic susceptibility, electric conductivity, 
transformations, and magnetoresistivity are described and re- 
sults are presented. 4 figures, 31 references. (GHT) 


37962 (IS-T—738) Electron tunneling and the proximity effect in 
Pb—Cd thin films. Toplicar, J.R. ng 
1976. 140p. Dep. NTIS $6.00. 


has been used to study the 
Pb-Ca thin films in which the 


B 


> | | 18 | | | 
between the shape of electrical resistivity versus temperature curve 
of a given superconductor and its transition temperature was devel- 
oped. Despite incomplete understanding of its nature, this correla- 
tion was found to be useful in predicting superconductivity in some 
cases. (4) The transition temperatures of magnesium and gold (5 x 
10~‘ and 2 x 10°*K, respectively) were found by means of extrapola- 

varied from 950 A to 330°A. measured transition temperature, 
T/sub c/, varied from 7.22 K to 4.86 K in the samples, and the 
observed energy gaps varied from 1.38 MeV to 0.43 MeV. The 
tunneling density of states as recorded on either side of the sandwich 
resembles those predicted by the McMillan model, but there are 
some quantative differences. The observed phonon structure in the 
density of states occurs at the same energy as that in bulk Pb, and the 
magnitude of the structure scales with T?/sub c/. The shape of the 
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function 
remains essentially unchanged 


mechanism of 


the tungsten cathode. 
Forman, R. (National malin —_ Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). Sep 1976. 31p. (NASA- 
TN-D—8295;E—8515). Q 03/MF AOl1. 
The surface properties of conventional impregnated cathodes 

were investigated by the use of Auger spectroscopy and work 
function measurements, and these were compared with a synthesized 
barium- or barium oxide coated won ani surface. The barium- and 
barium oxide coated surfaces were joe orgs by evaporating barium 
onto a tungsten surface that can be ted to elevated temperatures. 
Multilayer or monolayer coverages can be investigated using this 
technique. The results of this study show that the surface of an 
impregnated tungsten cathode is identical to that observed for a 
pen monolayer or partial monolayer of barium on partially 

oxidized tungsten, using the criteria of identical Auger patterns and 
work functions. Desorption measurements of barium from a tungsten 
surface were also made. These results in conjunction with Auger and 
work function data were pow to show that throughout most 
in the range of 1100 C 


operating 


(SLAC-PUB—1810) Field replication and flux shielding 
superconductors. Frankel, D.J.; om E.L. (Stanford 
Contract EY- 


gura' proper- 
ies canbe used where field fee regions are required The of 
—— experiments on samples of vapor 
“Ti/Cu sheet-composite, and bulk | 


model give estimates of critical currents in the materials. occur- 

rence and extent of the flux jumps, wnich often limit flux trapping 

and shielding capabilities, are compared with of stability 
Heat- and surface-treatments which increase pinning 
and trapped flux are described. 


Field-induced transitions in DySb. Brun, T.O.; Lander, 
-H.; Korty, F.W.; Kouvel, J.S. (Argonne National Lab., IL). AJP 
(Am. Inst. Phys.) Conf, pede No. 24, 


F 20. ual conf 
materials, Se tole California, USA (3 974). 


See CONF-741202—. 
For abstract see NSA 33:03577 


37966 Magnetic of 4 plutonium laves 
phases with 3d transition .J.; Aldred, A.T. (Ar- 
ro Lab., IL). AIP (Am. Inst. Piya) Conf. Proc.; No. 24, 
From 20. annual conference on SAG Bee 191. 
materials; San Francisco, California, USA (3 
See CONF-741202—. 
For abstract see NSA 33:03579 


and osmium on the physical properties of cast tungsten. Savitskiy, 
Y.M.; Bykov, V.N.; Povarova, K.B.; Alekseyeva, L.I.; Budagovskiy, 
SS. (Leo) Redwood wood City, Calif. . Sep 
1976. Translation of “Splavy Redkikh Metallov C LSE 
Khimicheskikh Svoystvami” Moscow, Nauka Press, 1975 p 158-161. 


Softening of superconductors thermal 

. Soldatov, V.P.; Abraimov, V.V.; Startsev, V.I. (Physi- 

10, 606-60%Oct 197 


sub n s/ is investigated in sin ‘aad ta Roving 
and longitudinal magnetic ) and in bismuth allo 
anomalous thermal conductivities in the N and §S states. A 
comparison with the theory of local thermal heating inthe N—S 
transition shows that the fundamental results of the theory are not 
adequate to account for the experimental data. 


37969 Irreversible component of the magnetoresistance of euro- 
pium. Boyarskii, L.A.; Dikovskii, V.Y. (Institute of Inorganic Chem- 
istry, Academy of Sciences of the USSR, Siberian Branch, Novosi- 
birsk). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 10, 632-634(Oct 


1976). 

The magnetoresistance of polycrystalline jum in ~ 
netic fields up to 20 kOe strong was measured over vem 3 
temperature range. On the basis of these experimental data, the 
present authors have separated and analyzed the hysteretic compo- 


nent of transverse magnetoresistance, this component being associat- 
ed with the reconstruction of the antiferromagnetic domains. 


transverse and the longitudinal magnetoresistance have made it 
anisotropic part, with the latter fi 


37970 Rare-earth magnetically hard materials. 
(Urals State University, Sverdlovsk). Sov. Phys. - Usp. (Eng Transl) 
11, 909-933(Nov 

A review is presented of the theoretical and experimental 
research done in the last 10—15 years in the realm of rare-earth 
magnetically hard materials. Among the topics covered are tempera- 
ture stability, domain structure, anisotropy, and coercivity.(AIP) 


37971 Thermal expansion of molybdenum. Petukhov, V.A.; 
Chekhovskoi, V.Y.; Zaichenko, V.M. (High-Temperature 

Academy of Sciences of the USSR). High Temp. (USSR) (Engl. 
Transl.); 4: No. 4, 645-648(Jan 1977). 

An accurate experimental investigation was made of the 
thermal expansion of 13 samples of molybdenum having ——_ 
chemical compositions and obtained by different methods. The in- 
vestigations were made in three different units in the temperature 
range 100—2546°C. The results of the investigation showed that 
molybdenum has a stable temperature coefficient of linear expansion, 
depending only slightly on the technology of the preparation of the 
samples and the content of impurities, with limits up to 0.1 wt.%. A 
comparison of the results obtained with literature data bears witness 
to the high reliability of the results obtained. 


37972 a of the integral normal radiating power of 
materials in the high-temperature region using a reverberatory furnace. 
Shpil'rain, E.E.; Peletskii, V.E.; Kostanovskii, A.V. 
ture Institute, ‘Academy of Sciences of the USSR). High 
(USSR) (Engl. — 14: No. 4, 649-653(Jan 1977). 

An experimental was developed for investigating the 


solids using a URAN-1 
reverberatory furnace. A description of the construction of the unit 


is given. — the interval 1300—2100°K data were obtained on the 
integral normal radiating capacity of niobium. The results of the 
investigation are compared with literature data. 


37973 Application of Auger and characteristic loss spectroscopies 
to the study of the electronic structure of Ti and TiO2. Knotek, M.L.; 
Houston, J.E. ( ries, Albuquerque, New Mexico 
87115). Rev., 15: No. 10, 4580-4586(13 May 1977). 


y (AES) and core-level character- 
istic been employed as probes of the 
valence- and conduction-band density-of-states structures, respec- 
tively, in Ti and TiO2. Both of the probes involve interactions with 
core levels which are highly localized so that the techniques are 
sensitive to local atomic environment as well as being surface 


yy The Auger results have a relative L,-L2 weighting similar 
rption case of SXE. The Ti Lz; CLS 
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7 component | magnetoresistance has been found to 
decrease sharply at magnetic field intensities approaching some 
critical level. The temperature dependence of this critical field 

37964 

in annular 

Linear Ai 

76-S-03-03 

From Applied superconductivity conference; Stanford, Cali- 

fornia, United States of America (USA) (17 Aug 1976). 

The phenomenon of flux trapping in type II superconductors 

can be exploited by fabricating simple, tubular assemblies of bulk or 

layered superconductors which then accurately preserve a wide 

the as a function of and field eld 
sensitive. | | | are using 
and ay rma | procedures to remove the distorting effects of 

hardness, and lattice ter of tungsten-based all ntainin, extrinsic losses suffered by the analyzed electron in its interaction 
up to 30 at. percent’ Re, Nb, and 10°at. are studied the solid. The AES results for the LasMesMas structure are 

Possible mechanisms accounting for the effect of alloying substitu- directly compared with soft-x-ray emission (SKE) LesMss spectra 

tional elements on the physical properties of cast tungsten are and a good overall agreement in line shape is obtained. The TiO2 

discussed. It is shown that for identical electron concentrations there surface as analyzed has a valence structure indicating some surface 

Sensitive to electron con tion and structure. These changes 

tungsten—transition metal systems. (auth) i Las soft-x-ray absorption (SXA) spectra in the raw state before 
the effects of extrinsic losses have been removed, which a 
that such processes are also present in SXA. In the case of Ti, 
comparison of the structures obtained from AES and SXA are 
compared to the band-structure calculations of Jepsen and show 
reasonable agreement, although these spectroscopies broaden the 
structure considerably. 
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Interband structure and the role of the 5f electronic states 
investigation. Weaver, J.H.; Olson, C.G. 

(Synchrotron Radiation Center, University of Wisconsin, Stoughton, 
Wisconsin 53589). Phys. Rev., B; 15: No. 10, 4602-4606(15 May 1977). 
The optical p of crystalline thorium have been deter- 
mined Pa hoe 0.2 8 eV. The reflectivity and interband conduc- 
tivity are seen to be rich in structures, some of which can be 
identified as arising from d to d interband transitions and others 
which must involve hybridized 5f final states. Strong structure 
Compari- 
es calculations, and tentative interpre- 


Isotope effect for diffusion of tin in 8-titanium. Jackson, 
M.S.; Lazarus, D. (Department of Physics and Materials Research 
Laboratory, University of Illinois, Urbana, Illinois 61801). Phys. Rev., 
B; 15: No. 10, 4644-4656(15 May 1977). 
The isotope effect for diffusion of '*Sn and ''Sn/sup m/ in 
Ti has been measured at five temperatures in the bec f phase. 
Separation of the Sn isotopes was effected by B spectroscopy on 
oe sources. The effect is small and highly temperature 
t, varying from 0.18 +- 0.03 at 972°C to 0.37 +- 0.03 at 
1525°C. When corrected for the mass difference between the Sn 
tracers used and the Ti solvent, the magnitude of the effect seems to 
be consistent with a relaxed vacancy mechanism as observed in 
“normal” bec metals. Between 1000 and 1200°C the isotope-effect 
parameter increases quite — The temperature variation seems 
to be inconsistent with the hypothesis that two competing mecha- 
nisms of bulk diffusion operate over the bec temperature range. The 
data do seem to be consistent with three possible alternative mecha- 
nisms for diffusion: enhancement by dislocation networks which 
anneal out at higher temperatures, enhancement due to the presence 
of @ embryos at low temperatures, and diffusion by <= relaxed 
vacancies with a large coefficient of thermal expansion and specific 
heat of formation. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 36866, 37208, 37209, 37320, 
37321, 37322, 37371, 37420, 37426, 37941, 37945 


37976 (AD-A—026039) Chemically vapor deposited tungsten 
erosion Haskell, R. Wet ; Imam, A.R. (Waterv- 


for 
(USA). Lab.). 1976. 15p. NTIS 


$3.50. 

” Brosion resistant, chemically vapor deposited tungsten coat- 
ings can be applied to steel at temperatures below the tempering 
temperature. A nickel inner layer is used to promote adherence. 
These coatings increase the erosion life of steel by at least a factor of 
ten; however, because of the high thermal conductivity of tungsten 
they increase the heat tion. Their resistance to thermal fati 
can be improved by refining the columnar grain structure. 
tungsten coatings may be significantly improved by an addition of 
silicon introduced as silane in the reactant mixture. The resultant 
silicon-alloyed tungsten coating is fine grained, ame a lower thermal 
conductivity and hence lower heat absorption, and may be applied at 
much lower temperatures. (GRA) 


37977 (AD-A—026918) Coated antenna wire. Final report 18 
Nov 75—18 Mar 76. Bigg, D.M.; E; M.M.; Maringer, R.E. 
(Battelle Columbus —_-"* oe (USA)). 18 Mar 1976. Contract 
F19628-76-C-0002. S $4.00. 
_ The object of this project was to develop a method for 
coating high modulus steel and tungsten wires with a material 
pr a stable, high atomic number particulate filler. Since the 
matrix material in this composite coating is sacrificed during use a 
low cost, easily processed wire coating grade of polyethylene was 
chosen for the conte. he ge tungsten carbide, and lead were 
investigated as potential filler materials. These materials make suit- 
able coating composites at u > to 10 volume percent loading if the 
particulate fillers are free of contaminants. Coating problems en- 
countered early in the program were identified as being caused by 
contaminated tungsten and tungsten carbide powders. Several inter- 
damping phenomena were identified during 
torsional pendulum measurements of the coated wires, includi 
damping peak at approximately -30 C. Because a relationship 
tween the quantity of filler s the wire and the peak 
amplitude exists, it is suspected that the peak is caused by 
the tungsten carbide powder. (auth) 


37978 (AD-A—030890) Coatings for electrical connector shells. 
Progress report, 1 Jul 1975—1 Jul 1976. Jankowsky, E.J. (Naval Air 
Coens Center, Warminster, Pa. (USA). Air Vehicle Technol- 
ogy t.). 13 Aug 1976. 32p. (NADC—76274-30). frig. $4.00. 

tings for improved corrosion protection of aluminum 
alloy connector shells have been investigated with a view toward 
replacing currently employed coatings. Cyclic a 
tests as well as SO:—salt spray exposure have indicated that duplex 
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electroless nickel—cadmium coatings protect 6061 aluminum alloy 
well if they are thick evn (17.8 micrometer (.0007 in)). Use of 
these coatings is recommended. (auth) 


37979 (AD-A—031030) Coating processes for columbium alloys, 
Final report, 7 May 1974—7 Nov 1975. Groves, M.T. (TRW, Inc., 
Cleveland, Ohio (USA)). Sep 1976. Contract DAAG46-74-C-0097. 


$5.00 
Measures Program Manu- 


on Production 
ethods and 
purpose of the program was to develop improved pro- 
cessing techniques for depositing the NS-4 coating on columbium 
alloys. The NS-4 coating consists of iting a vacuum sintered 
modifier oe per (nominal composition 20Mo—SOW15Ti—15V) and 
oy ane the modifier layer. The objectives of this 
were to develop an electrophoretic process for oe the modi- 
fier layer and a uiaptesl vapor deposition process for siliciding the 
— layer. Electrophoretic deposition from both waterbase and 
roponol was investigated for deposition of the modi- 
fier con ew. Satisfactory deposits could not be obtained from water- 
gran Gases resulting from electrolysis of the water 
prod defects in these its. Satisfactory deposits were ob- 
tained from ere suspensions. Parameters 
were developed for depositing nominal modifier layer thicknesses of 
2.0, 3.5 and 50 mils from suspensions containing total Ti+ V con- 
of 20 w/o and 30 Deposition ty 
eloped for depositing silicon on modifier layer ydrogen 
reduction of SiCl,. (GRA) 


37980 (AD-A—033253) Corrosion fatigue behavior of — 
report. Levy, M.; Morrossi, J.L. (Army Materials and Mechanics 
Research Center, Watertown, Mass. (USA)). Oct 1976. 16p. 

main rotor le bolt for helicopter rotor system 
of the -1C, is proposed to be 
improv y substituting p! ra tungsten carbide coating 
on the outer shank of the 4340 stee! bolt for the present cadmium or 
chromium plate. This study was undertaken to determine the effects 
of these re ee on the fati behavior of 4340 steel in 
tension rotating bending fati; — of coated i 
environment causes reductions in fatigue strength of vars ond Cau 
4340 steel. The severity of the degradation depends on the coating 
applied and the type of fatigue test utilized. 


(AD-A—033295) Evaluation of coatings for air/fluid ac- 
Burghard, H.C. Jr. (Southwest Research Inst., Antonio, Ti 
(USA)). 23 Sep 1976. Contracts 
1118. (SwRI-RS—634). Q 07/MF AOI. 

This report describes a sequential two-phase evaluation of the 
corrosion and wear resistance of ten coatings on AISI 4130 steel 
under conditions simulating those present in catapult accumulators 
and arresting gear accumulators used on aircraft carriers. In Phase I, 
ten coatings were subjected to wear tests and short-term corrosion 
tests. Five of the coatings were selected for additional evaluation in 
Phase II which included continued corrosion tests, wear tests and 

mechanical properties tests. The best overall performance was exhib- 
ited by Tribaloy 800 which appears to be the most promising coating 
for protection of both catapult and at sais gear accumulators. 
satisfactory were, in order of de- 
creasing effectiveness, Nedox and Selectron Ni-Co for use in the 
catapult accumulator and Selectron Ni-W and Nedox in the because o 
gear A Nylon 11 coating was poe 
coating b) in corrosion tests in both hydrualic 
the simulated arresting gear wear tests. 


37982 (AD-A—033726) Evaluation of CONAP for ad- 
vanced ABM nosetips. Final report, 29 May 1974—30 Jun 1976. 
Ossin, A.; Kendall, P. (Martin Marietta Aerospace, Orlando, Fila. 
(USA)). Nov 1976. Contract DAAG46-74-C-0128. 91p. (OR— 
14228). Q 05/MF AO}. 

This document } 


objectives of this program were to build, process, 

and evaluate three-dimensional porous tungsten, 
oe at the Wright-Patterson 50 MW Plasma Arc 

a evaluated distributed discrete hole 

Ramburner Facility. The 

ted in the 50 MW Fauna Arc wer 
tungsten le from Sylvania Tungsten-Copper 
Cu), manufactured to SPRINT S 11181124. This 
selection was based on the of previous work 


BE 288% meee 


3910 

Nosetips.’ This program evaluated the performance of the Con- 

trolled Atmosphere Protection (CONAP) concept in active oxida- 

tion protection of a hot refractory metal, transpiration cooled nose 

tip for future application in an Advanced Interceptor Missile system. 

test, 

the 

v/o 


Bane irre. ? 
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porous tungsten mai were c’ properties 
internal heat transfer characteristics. The results of these tests 
showed that the CONAP Concept was viable; however, further 
development at the porous tungsten material will be required for use 
ina ~ gegen A significant result of the ee of the 


monoxide at 100 to 400 jatm in an i 
at 700 to 800°C acco: 


(AERE-R—8034(Rev)) Crevice corrosion 


tively with a recently developed 
tion within the crevices by 


penetration agreed quantitatively with the 
using a carburisation rate constant derived earlier work. Car- 
burisation at atmospheric pressure showed less depletion in the oxide 
zone and an enhanced rate beyond, by comparison with the experi- 
mental data at 25 atm. The total pressure of 25 atm enhanced 
ys by the water vapour, but the 
by callie Gan wan kins ot 


(COO—3459-12) Effects of hydrogen on 
um and niobium. Annual report. Stoloff, N.S.; 


ytechni 
47p. Dep. NTIS $4.00. 


37987 (K—1890) measurements of 
and corrosion of steel coupons. Petit, G.S.; Wright, R.R. (Oak Ri 
Gaseous Diffusion Plant, Feb 1977. Contract W-7 
ENG-26. 19p. Dep. NTIS 

Diffusion Plant (ORGDP) in the preparation of mild steel to resist 

corrosion (passivation) both in moist air and uranium hexafluoride 
(UFe) environments. Steel ye exe by the usual procedures to 
prevent rusting, such as oiling, plastic coating, painting, or p' 
ing, cannot be used in the presence of UFe. Tests have shown a 
chromate treatment or an ammoniacal citrate treatment for passiva- 
tion are effective. The electropotential behavior of these two passi- 
vation treatments is described. The initial electropotential measure- 
ment, when compared to that of an unpassivated coupon, gives the 
electropotential degree in volts of passivation. Continual exposure in 
the test, when com; to the unpassivated coupon, gives a profile 
of the durability of the passivation film. The chromate passivation 
treatment was hatly superior to the citrate passivation. 


37988 (NTIS/PS—77/0003) Hydrogen embrittlement of metals. 
Volume 1. 1964—1974 (citations from the NTIS data base). Report for 
1964—1974, Smith, M.F. (National Technical Information Service, 
a Va. (USA)). Jan 1977. . NTIS, NO1/MF AOl1. 
See also NTIS/PS—77/0005 and NTIS/PS—77/0006. 
The research covers the hydrogen embrittlement of both 
— and nonferrous metals and alloys and includes nuclear tech- 
updated y 


(NTIS/PS—77/0004) embrittlement of metals. 


37989 

Volume 2. 1975—1976 (citations from the NTIS data base). Report for 
1975—1976. Smith, M.F. (National Technical Information Service, 
Va. (USA)). Jan 1977. NTIS, NO1/MF AOl. 


NTIS/PS—75/749 NTIS/PS—75/049. See 
also /PS—77/0005 and NTIS/PS—77/0006. 


also covers testing, hydrogen analysis and diffusion, 
“letroplating. fabrication and processing with respect to 
transition in metals. Reports on nuclear reactor 
storage equipment and energy related systems 
is updated bibliography contains 101 abstracts, 75 
of which are new entries to the previous edition.) 


37990 (NTIS/PS—77/0005) p= embrittlement of metals. 
Volume 1. 1970—1975 (citations from the Engineering Index data 
base). Report for 1970—1975. Smith, M.F. (National Technical Infor- 
mation Service, Va. (USA)). Jan 1977. 208p. NTIS, 
NO1/MF NO1. 


See also NTIS/PS—77/0003 and NTIS/PS—77/0004. 

Worldwide research on —~ embrittlement and its pre- 
vention is cited. Brittleness in steel, iron, iron alloys, titanium, 
titanium alloys, aluminum, aluminum alloys, and zirconium and 
zirconium alloys comprise the majority of these reports. The relation 
of hydrogen embrittlement to heat treatment, environments, struc- 
ture, composition and stress corrosion is covered. Studies on electro- 
plating, nuclear reactor materials, and drilling equipment are includ- 
ed. (Contains 201 abstracts). 


37991 (NTIS/PS—77/0006) Lig embrittlement of metals. 
Volume 2. 1976 (citations from the Index data base). 
a for 1976, Smith, M.F. (National Technical Information Ser- 
Va. (USA)). Jan 1977. 87p. NTIS, NO1/MF AO}. 

also NTIS/PS—77/0003 and S/PS—77/0004. 
Research from worldwide journal literature on hydrogen 
embrittlement of ferrous and ferrous metals are cited in this 
report. Studies on mechanical properties, heat treatment, crystal 
structure, fracture, hydrogen diffusion, grain growth, strain, pressure 
phenomenon in pressure vessels, pipes, w engineering equip- 

ment, and electroplates are incl: . (Contains 80 abstracts) 


Gerhold, W.F. (National Bureau of Standards, Washington, D.C. 
(USA)). 1976. Q 02/MF AOl. 

Pub. in American Society for Testing and Materials, n576, 
egg 1-93, 1976. Prepared in cooperation wit with American Iron and Steel 


MATERIALS 3911 
for nitric acid and Purex type waste. Corrosion rates of various 
stainless steel types are compared in laboratory tests at different 
temperatures, acid concentrations, and contact times. Effects of 
sensitization and weldments on corrosion — are discussed. 

sphere-cone configuration was advantageous in terms of requiring a 

minimum flow for survival. 

37983 (AERE-R—7924(Rev)) Crevice corrosion by water 

vapour, carbon monoxide and methane in HTR coolants. The develop- 

ment of a model. Knights, C.F. (UKAEA Research Group, Harwell. 

Atomic Energy Research Establishment). Aug 1976. 91p. NTIS (US 

Sales Only). 

Available from H.M. Stationary Office, price Pound2.50. 
A theoretical model has been developed to describe the 

reactions of HTR coolant impurities with iron and nickel based 

alloys in crevices. The spent of the model are shown to 

conform well with available experimental data. Water vapour at 1 to 

5 patm and carbon gas can 

react with surfaces lic or cubic 

kinetics. The mathema' solutions Of the equations with 

such surface reactions have shown that the penetration of the 

reactive species is independent of total pressure when the impurity 

level in the main coolant is given as a concentration rather than as a 

partial pressure. The penetration of rectangular crevices is related to 

the variables of exposure time, rate constant, gaseous diffusion 

coefficient, crevice gap width and breadth by equations which are 

derived. The weight gain (sub(x)) at a distance x down the crevice 

is derived as a function of the exposure time. Methane can react with 

approximately first order rate kinetics at 700 to 800°C and crevice 

penetration by this gas is extremely rapid. In a typical case with a 

rectangular crevice a steady state concentration is established in < 

10 hours and is described by an equation. For methane both the 

weight gain and the carburisation profile down a crevice are depen- 

dent upon total pressure. 

vapour at 1 and 25 ATM pressure in the context of behaviour in HTR 

coolants. Warburton, J.B.; Carney, R.F.; Knights, C.F. (UKAEA 

Research Group, Harwell. Atomic Energy Research Establishment). 

Aug 1976. 28p. NTIS (US Sales Only). 

Available from H.M. Stationery Office, price Pound1.00. 

f _Previous experimental information on crevice corrosion by 

impurities in an inert gas had been extended to 25 atmospheres total fudies on hydrogen embrittlement relation to mechanical 

asad for narrow and wide crevices peerny byw ee Re and ies, irradiation, crystal structure and corrosion are cited. This 

imonic 75. Experimentally determined oxide penetrations of 

the crevices due to 2 vpm water vapour in argon agreed quantita- 

us diffusion model. Carburisa- 

at 100 atm has been deter- 

. with a total gas pressure of 25 atm, 

methane depletion of the gas in the crevice occurred within the 

oxide film zone and _ as a function of crevice 
total pressure. 

g, D.W. (Rensse- 

vanadium and niobium as 

well as their alloys with hydrogen is described. The response of 

vanadium-hydrogen alloys to cyclic loading is shown to depend 

markedly upon the presenoe or absence of notches, the hydrogen 

level, method of test, amd frequency. In general, hydrides improve 

high cycle life of unnotched alloys, but are detrimental in the 

Peigue i of a notch. Low test frequencies also lead to reduced 

lives. Stress-assisted hydride growth _—— hydrided 

alloys has been noted both in fatigue and in yed failure experi- 

ments. Unalloyed vanadium and solid solution vanadium-hydrogen 

alloys do not undergo delayed failure. Preliminary tests on unalloyed 

niobium and several niobium-vanadium alloys reveal improvements 

in stress-controlled fatigue life and decreased low cycle life, in 

agreement with previous observations on vanadium-hydrogen alloys. 

37986 (ICP—1107) Survey on corrosion of metals and alloys in 

solutions containing nitric acid. Wilding, M.W.; Paige, B.E. (Idaho 

National Engineering Lab., Idaho Falls (USA)). Dec 1976. Contract 

EY-76-C-07-1540. 56p. Dep. NTIS $4.50. 

! This document is a review of classified and unclassified 

literature from 1947 to, and including, 1975 on the corrosion resis- 

tance of the stainless steels in evaporator and waste storage systems 
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Stainless steels Type 301 half-hard and 301 full-hard have 
been found s' tible to failure when stressed below 40% of their 
strength cathodically charged above 1 wA/cm? by galvan- 
ic coupling to a dissimilar metal in four years of exposure at six 
underground test sites. However, stainless steels Type 304 and alloys 
26Cr—I1Mo, and 26Cr—6.5Ni were resistant under similar condi- 


(SAND—76-8055) Corrosion les of the General Elec- 
tric Mantech GAU 8/A penetrator. Weirick, L.J. (Sandia Labs., 
Livermore, Calif. | Feb 1977. Contract EY-76-C-04-0789. 


Force rapid-fire un (GAU. 

showed that neii the chemistry 

examined caused a change of signifi 

corrosion response in either salt fog or moist nitrog~n. Based upon 
the data obtained, a coating system to protect the penetrators during 
long-term storage is not necessary. 


37994 Correlation between oxidation and 
stress corrosion nag Pl U-4.5 wt.% Nb. i, N.J.; 
Holloway, P.H. (Sandia Labs SA)). 1976. 
Contract E(29-1)-789. 3 . (CONF- 703 Dep. NTIS $4.00. 

From Corrosion/77 “NACE Califor- 


C in oxygen, water vapor and oxygen-water 
vapor mixtures. Three regions of crack velocity rate versus stress 
intensity were observed in laboratory air. At low stress intensities 
(but above an effective K/sub ISCC/ of 22 MN/m/sup °/2/) crack 
velocity varied approximately as K™. In an intermediate stress 
intensity re; (region IT) the crack velocity was dependent upon 
K*. In the stress intensity region, mechanical overloading was 

crack velocities varied approximately as K** Both 
cracking (region II) and oxidation rates were characterized by an 
activation energy of 7 kcal/mole. For stress corrosion cracking it 
was shown that oxygen was the primary stress corrodent, but a 
synergistic effect upon crack Be eee rates was observed for 
oxygen-water vapor mixtures. k velocities were dependent —_ 
the pressure of oxygen (P/sub O2//sup '/s/) and water vapor, w 
the oxidation rate was essentially independent of the pressure of 
these species. Stress sorption and oxide film formation stress corro- 
sion cracking mechanisms were considered and reconciled with the 
stress corrosion and oxidation data. 


Inst. of Mi Metallurgical, and Jeum (1976). : 
t. of Mining, Me Petro Engineers 
rom 51. annual meeting o' 
Louisiana, 


Oa Orleans, United States of Amerie (Ut (USA) 
The results of laboratory and field tests indicate that 
eth are resistant to sulfide stress cracking (SSC) 
specified conditions of temperature and HeS concentration. The field 
behavior of these materials can be predicted, based on information 
ined from laboratory SSC tests. Stressed specimens of J-55, C-75, 
-80, MOD N-80 SOO-95 P-100, SOO-125 SOO-140 V-150, and 410 
stainless steel were exposed to 11 different oilfield environments 
containing HeS (0.003 to 11 percent H2S) at flowline pressures and at 
simulated shut-in conditions where temperatures roached ambi- 
ent (35-120°F). Field tests were also conducted in a heated sour 5s 
11 percent mpd temperatures of 100°F 
Laboratory tests were (0) using specimens to 
those used in the field tests exposed to aqueous solutions saturated 
with H2S/N2 gas mixtures (0.1 percent to 5 100 it H2S). Elevat- 
ed temperature SSC tests were also conducted in the laboratory at 
75°F to 300°F. In field environments, three factors found to have 
the greatest effect on SSC susceptibility of -strength steels were 
(1) HeS concentration, (2) temperature, and (3) free water content of 
. CO2 content of the sour environments was not 
ound to be a ‘major factor. Excellent agreement was observed 
between laboratory and field SSC data. Both maximum HeS concen- 
tration and minimum age limits were determined for each 
grade of steel, which define the conditions under which the high- 
strength steels are not susceptible to SSC at 100 percent of their 
respective yield strengths. No single value of H2S concentration or 
temperature was found at which all high-strength steels exhibit a 
transition from SSC behavior to normal ductile behavior. This 
transition was observed to occur over a range of HeS concentrations 
and temperatures, depending primarily on the yield strength and 
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37996 Corrosion problems in LWR reactors. Stieding, L. pp 763- 
In 29.3. -1.4.1977. Sektion 5: Kom- 


ten. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
1977). German) 
rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977). 
Short communication only. 


37997 Comparing the carbonization of austenitic Fe-Cr-Ni alloys 
in HTR helium with carbon diffusion SSS 
Studiengesellschaft fuer Atomener; .m.b.H., Seibers- 
dorf. Inst. fuer Metallurgie). pp 560-569 of In Tom dh araren Mann- 
heim, 29.3.-1.4.1977. Eggenstein-Leopoldshafen, Germany, F.R.; 

congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977 3 tabs.; 7 refs. Short communication only. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 37387, 37912, 39022 


37998 The of intense nuclear radiation 
mechanical 


Final report. Stein, C. (Ai pons Lab., Kirtland AFB, 
N.Mex. 1976. 47p. (AFWL-TR—16-70). NTIS $4.00. 
ability of a reentry vehicle to sustain the radiation effects 
exposure of copper-aluminum alloys to 
the intense radiation of a nuclear device, the yield strength disloca- 
tion densities, changes in strain-rate, Young’s Modulus, strain-rate 
sensitivity factor, Cottrell—Stokes ratio, work mech- 
anisms were studied as a function of ene mage 
crystals of these alloys, which were tensile tested 
exposure. The results of this program could influence input informa- 
own vehicles in esting new hardening concepts w can 
increase the surviv: of our future reentry vehicles. (auth) 


37999 (CONF-740651—7) Evaluation of commercial production 
A533-B plates and weld deposits tailored for improved radiation em- 

brittlement resistance. Hawthorne, J.R.; Koziol, J.J.; Byrne, S.T. 
(Naval Research Lab., W D.C. (USA); Combustion Engi- 
neering, Inc., Windsor, Conn. SA)). 1974. 14p. Combustion Engi- 


For | NSA 33:17844 
— pp 255-262) Implantation into 
formation and damage Myers, S.M. 
(Sendia , Albuquerque, NM). 1974. 


ference on the use of small accelerators; Denton, 
Texas, (21 Oct 190) 
In Proceedings third conference on application of small 
accelerators. Vo! 


1. II. 
For abstract see NSA 33:23801 


(CONF-760935—P3, yA 949-955) Radiation-enhanced pre- 
cipitation in a V—10 wt.% Ti alloy. Agarwal, S.C.; Taylor, A. 
IL). 1976. 

2. topical technology of controlled 
Glen: United States of America 

echnology of controlled nuclear fusion. Volume IIL 

A wt Th alloy was inadiates with 27 MeV 
51V* at 650°C to doses of 2-60 dpa. No void swelling was observed 
at any dose. The irradiation resulted in an perdido 
tation process similar to that observed in unirradiated materials. 
precipitates in irradiated specimens were found to have the NaCl- 
type cubic crystal structure with a lattice parameter of TiO. The 
orientation relationship between the matrix and the precipitates was 
the same as that observed under thermal equilibrium conditions in 
unirradiated materials. 


38002 pp 957-964) Reduction in thermal 
conductivity of ceramics due to radiation damage. P.G.; 
—- Clinard, F.W. Jr. (Los Alamos Scientific Lab., NM). 


From 2. topical of controlled 
nuclear fusion; Richiand, Washington, United of ‘America 


(USA) Sep 1970. 
hnology of controlled nuclear fusion. Volume IIL 
wired for a number of applications in fusion 
applications, the thermal conductivity is 


BS 
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tions. Failures by stress-corrosion cracking were not observed in any Po 

of the materials. Electrochemical measurements made periodically 

above ground are correlated with the subsequent visual examination 

film growth for U-4.5 it Nb were investigated at temperatures 
| 

From Symposium on the effects of radiation on structural 

37995 Sulfide stress cracking of high-strength steels in laboratory 

metallurgy Of these materials. ee 
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thermal stress in service. Ceramic insulators are known to suffer 

poser reduction in thermal conductivity due to neutron irradia- 
tion damage. The present study estimates the reduction in thermal 
conductivity at = temperature due to radiation induced defects. 
Point, extended, and extended partly transparent defects are consid- 


38003 (CONF-760935—P3, pp 965-973) Radioactive recoil sput- 

tering from metals by fusion neutron impact. Pwu, L.C.; Kammash, 

rom 2. topical on technology of controlled 

nuclear fusion; Richland, W: United States of America 

(USA) * 1976). 
Technology of controlled nuclear fusion. Volume III. 


MeV neutron impact. Neutron interactions in all directions, and the 
projected ranges of the reaction products are taken into account to 


obtain both forward and backward sputtering ratios. Calculations of 


the forward sputtering ratios for Ti, V, Nb, Au and stainless steel 
316 have shown general agreement with experiments while the 
te sputtering: has been limited to reactions 
with not too negative Q- 


shrinkages relative to that found 
levertheless, all but one of the 2- 
i cloths, on the other hand, have deteriorated erveratin. wag A 
because these of weaves are less able to 
large axial fiber 
38005 (COO—3158-58) Defects in metal crystals. Progress 
report, May 1, 1976—April 30, 1977. Seidman, D.N. (Cornell Univ., 
Dep NTIS $5.00 (USA)). Feb 1977. Contract EY-76-S-02-3158. 84p. 
of point defects and their interactions with one another is 
emphasis is placed on the use of different irradiat- 
ing species (300 to 7 eV Xe* ions, 300 eV and 30 keV He* ions, 
20- to 40-keV W* ions, 20- to 40-keV Mo* ions, 20- to 40-keV Cr* 
ions and fast neutrons) to introduce both vacancies and interstitials in 
W, Au, Ta) and alloys W-Re, 
swelling 316 stainless 


6 stainless steel). (GHT) 


38006 (IS-T—720) Effect of carbon on void formation in neu- 
tron-irradiated nickel. Sorensen, S.M. Jr. (Ames Lab., ed 
Feb 1977. Contract W-7405-ENG-82. 57p. Dep. NTIS $4.50. 


void nucleation, with little or or no 
a trapping mechanism is proposed. 


increasing 

to su 
effect on void growth. 
There are 64 references. (JFP) 


Resistivity recovery of neutron-irradiated and 
worked thorium. J.T. (Ames yor Feb 
1977. Contract W-74 W405 G-82. oe Dep. NTIS $5 


F Results from a study of the resistivity recovery of neutron- 
irradiated and cold-worked activa- 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 


ER ALSO TO CITATION(S) 37071, 37099, 37100, 37102, 
37130, 37784, 37980 


(AD-A—030977) Development of unidirectionally solidi- 

ceramic matrix—metal composites. Final report, Mar 

. Hulse, C.O. (United Technologies Research 

Center, East Hartford, Conn. (USA)). 15 Apr 1976. Contract 
58p. C/R—76-912084-4). NTIS $4.50. 

The objective of this work was to identify and develop 
directionally solidified ceramic matrix—metal eutectic composites 
for use uncoated at temperatures < or = 1315 C (2400 F) in aircraft 
gas turbines. The primary ple ere was to discover metal—oxygen 
protective o coating when exposed to e! temperatures. A 
number of metal—oxy ygen combinations were examined ——? 
Ta, Ta + TaeOs, Ti or —_ AkOs, Cr2Os solid solutions, Cr 
Cr + Ta with the M , Cr with the mullite—zircon 
+ Cr with the FeO.CrOs 
with and AkOs replacements for some of the CreOs. ( ) 


38010 (AD-A—032856) utes of new superhard materials 

and their application to cutting tools. Semi-annual technical report No. 

4, 1 Oct 1975—31 Mar 1976. Bunshah, R.F.; Shabaik, A.H. (Califor- 
nia Univ., Los les (USA). School of and Appli 

Science). Apr 1976. Contract F44620-74-C-0044. 35p. 

The process o' tiv eactive Evaporation is to 

Seeds at oo superhard materials like carbides, oxides, nitrides and 

Seana cermets. The its are characterized by hardness, 

ysis for chemistry and atic param 

synthesis and characterization of TiC-Ni 

i steel tool coated with TiC, 


performance at different 

and feeds. The machining evaluation and the selection of 

and catting forces. Tool ie tess show costed’ high 
temperature, and cutting forces. Tool life tests show 

an 


was ac! 

s) + Ch(g) + 

tly ind’ adding hydrogen 
| MgO(s) +2 + 
perature, and oxidizing potential on y poy 

growth, and powder formation to rhe 


in neported. Ext itaxial single crystals 1 x 1 x 0.2 
of 4.2 x "10-* cm/s 1.5 x 0.3 x 0.2-cm* 
Chemical 


Refractory ceramic 
same. Holcombe, C.E. Jr.; Morrow, M.K. 
Development Administration). Us 3969 Jul 1916. 
Filed date 11 Feb 1975. 6p. 

PAT-APPL-548,940. 

This invention relates to ceramic compositions of tungsten 
and tantalum oxides including 0 to 33'/; mole percent of a metal 
points greater than about 1400°C and selectively controlled 
cients of thermal expansion of essentially zero to a negative value in 
the temperature range of 20 to 1000°C. 6 claims. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 37680, 37700, 37929 


38013 (AD-A—031528) Properties of ionic solids. 
nical report, 1 May 1971-30 Apr 1975. EH a E.C. (Indian Inst. of 

This report the preparation of ‘pure’ ionic 
solids, characterization of the defect structure, and the correlation of 


effects on 
Labs., Richland, WA). 1976. 
From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume III. 
A series of cloth and fiber samples has been irradiated to 
fluences of 3.5, 7.3, and 10 x 1074 cm~*EFF* at 470°C. Data from 
COmparca tO unCOatecd LOOIs. VY ¥ il gual yround 
edge on high speed steel inserts produce a great scatter in the 
machining evaluation data. 
38011 Preparation and properties of MgO single crystals grown 
by chemical vapor deposition. Booth, J.R.; Kingery, W.D.; Bowen, 
H.K. (Massachusetts Inst. of Tech., Cambridge). J. Cryst. Growth; 29: 
257-262(1975). 
steel and commercial 31 
tion in gas 
A study was made of neutron irradiation at 110°C producing needle pe open 
octahedral vosds in high purity nickel samples containing up toS4wt Jess than 150 ppM by weight cation impurity, and 
The nature and extent of radiation effects on the resistivity of 
thorium at 80°K, interpretation of stage II recovery above 80°K, 
and activation energy and interpretation of stage III recovery are 
also discussed. There are 79 references. (JFP) 
38008 ‘NTIS/PS—76/0798) Magnetic bubble domains (a bib- 
liography -vith abstracts). Report for 1964—Sep 1976. Reimherr, 
G.W. (National Technical Information Service, Springfield, Va. 
(USA)). Oct 1976. 79p. NTIS $25.00. 
Supersedes NTIS/PS—75/686. 
_ The citations discuss material properties, crystal growth, 
domain structure and motion, nuclear radiation effects, and applica- Sctrical transport propertics W fe cere: 
tions as magnetic memory devices. (This updated yy con- materials systems investigated were zirconia-base, thoria-base, and 
tains 74 abstracts, 19 of which are new entries to previous beta alumina. The zirconia monoclinic—tetragonal transformation 
edition.) (GRA) was characterized as martensitic, and a revised phase diagram for the 
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YO/sub 1.5/ system was proposed. In the thoria- 

base system, electrical conductivity measurements in air indicated 
that isothermal conductivity increased with CaO content and 
reached a broad maximum. The electrical conductivity of sodium 
doped 8 and 8” AlOs was found to be a function of sodium content, 
frequency, temperature and type of electrode employed. (GRA) 


38014 (LBL—5758) Impact of transmission electron microscopy 
in ceramics. Thomas, G.; Clarke, D.R.; van der Biest, O. (California 
Univ., ae (USA). Lawrence Berkeley Lab.). Jan 1977. Con- 
tract W-7405-ENG-48. 32p. ae cee Dep. NTIS $4.00. 

From 6. international symposium - ceramic microstructures 
California, United States of (USA) (24 Aug 


The impact that transmission microscopy has made in the 
study of ceramics is illustrated by the following examples from 
current work: an absolute structure determination, the study of 

ipitation and order-disorder phase transformations in lithium 
ferrite, phase transitions and polytypism in silicon carbide and the 
investigation of grain boundaries in silicon nitride at lattice resolu- 
tion, particularly for the presence of amorphous phases. 


38015 Phase separation in the system (Fe,Mn)O. Goodwin, 
C.A.; Bowen, H.K.; Kingery, W.D. (Massachusetts Inst. of Teck 
Cambridge). J. Am. Chem. Soc.; 58: No. 7-8, 317-320(1975). 
Transmission electron microscopy was used to observe vari- 

ations in composition in single crystals of Fe/sub bnergvad 1-y/O/ 
sub 1+x/ on a scale of 100 to 500 A. Compositional fluctuations 
were resolved as lamellar-like striations oriented primarily in the 
[100] direction. Specimens had been equilibrated at 900°C in rigs 
partial pressures within the monoxide phase region and 

hed to room temperature. A region of solid—solid immiscibi- 
lity in the monoxide phase field is proposed. A different submicros- 
tructure resulted from low-temperature decomposition (150°C) due 
to localized heating when samples were prepared by ion-bombard- 
ment thinning. 6 figures, 1 table. 


38016 Effect of crystal size on chemical hysteresis in praseody- 
mium and terbium oxides. Lowe, A.T.; Lau, K.H.; Eyring, L. (Arizo- 
m Univ., Tempe). J. Solid State Chem.; 15: No. 1, 9-17(Sep 
For abstract see NSA 33:03462 
and thermodynamic properties of tran- 
um—boron system and elemental 
boron. Storms, E.; Mueller, B. (Los Alamos Scientific Lab., NM). J. 
Phys. Chem.; 81: No. 4, 318-323(24 Feb 1977). 

The chemical activity of boron has been measured for compo- 
sitions throughout the Mo-B system between 1800 and 2200°K using 
a mass spectrometer. A complete thermodynamic analysis is given. 
Based on this data and previously work, the Mo-B phase 

has been refined. A value of 137.4 +- 0.2 kcal/mole 074.9 
+- 0.8 kJ/mole at 298.15°K was determined for the second law 
enthalpy of vaporization of elemental boron. A photon counting 
—, is described which permits ae near 2000°K to 

determined with a precision of +-0.2°K. By nae this instru- 
ment, second law enthalpies of vaporization can be measured with 
an accuracy as good as that obtained from the third law method. 


38018 Phase transitions to 120 GPa for shock-compressed pyro- 
lytic and hot-pressed boron nitride. Gust, W.H.; Young, D.A. (Law- 
rence Livermore Laboratory, University of California, Livermore, 
California 94550). Phys. Rev., B; 15: No. 10, 5012-5022(15 May 1977). 
Shock-compression characteristics of two types of hexagonal 
graphitelike boron nitride have been investigated. Highly oriented 
very pure pyrolytic boron nitride exhibits shock-veloci 
particle-velocity discontinuities that to be manifestations of 
the initiation of a sluggish phase transition. This transition begins at 
20 GPa and is driven to completion (melting) at 75 GPa. Discontin- 
uities in the plot for impure hot-pressed boron nitride indicate 
initiation at 10 GPa and p ren h-aiy at 20 GPa. The (U/sub s/, U/ 
rig td my follow essentially the same paths for 4.0 < U/sub p/ < 
sec. No evidence for a transition to a metalliclike state was 
seen. indicate that the material is liquid 
above ~ 80 GPa. 


MECHANICAL PROPERTIES 

REFER ALSO TO CITATION(S) 37935, 37938, 38024, 38031, 38609 
evaluation of ceramic mate- 

rials and aspects of surface techni- 


for gas-bearings. Final 
On Rockett, T.J.; Gielisse, P.J.; 
Damani, O. 
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In the first part of this report, silicon nitride and boron 
carbide were the materials studied for their friction and wear proper- 
ties. Boron carbide in air gave an average coefficient of friction of 
0.11 +- 0.1, but values as low as 0.03 were observed under certain 
conditions. Surface chemistry plays a critical role in determining the 
coefficient values. Wear yielded surface-active debris which became 
more dense to form packed surface layers. The behavior of these 
surface layers determines the coefficient of friction. Silicon nitride 
yielded more wear debris and gave very short stable runs. Packed 
surface layers were also observed. Coefficients of friction from 0.4 to 
0.04 were measured. The most frequently observed value in air was 
0.28. In a te work (Part II) an in th study of the surface 
someone or gas bearings was done. Surface finish, which results 

complex interaction between system and material, has a very 
important influence on the performance of the gas bearings. (GRA) 


38020 (AD-A—031766) High-temperature creep of ceramics, 
Final technical report 1 Feb 73—31 Jan 1976. Seltzer, M.S. (Battelle 
Columbus Labs., Ohio (USA)). Jun 1976. Contract F33615-73-C- 
4111. 69p. Q 04/MF-A01. 
ensile and compression creep measurements were made on 
yttria-stabilized zirconia (YSZ), hot-pressed silicon nitride and sili- 
con materials, in atmospheres including air, nitrogen, argon and 
vacuum. For relatively fine-grained YSZ (below 40 oy copra the 1.5 
— of the applied stress at low stresses and with the stress cubed 
stresses, but results for coarse grained specimens can general- 
ty be Oued Op the cube dependence. Creep activation energies for 
YSZ are found to be 128 kcal/mole independent of yttria content, 
impurity level, grain size and porosity distribution. For the silicon 
compounds, at least two different creep mechanisms are operative in 
the range of temperatures and stresses worney’ in this study. A 
grain sliding mechanism, characterized by a stress depen- 
dence of two and an activation energy of 168 kcal/mole, appears to 
be operative for hot-pressed silicon nitride; but a viscous creep 
— predominates for some SiAJON materials, where a linear 
stress dependence and an activation energy of 94 kcal/mole have 
been measured. (auth) 


Characterization of metallized alumi- 
na: properties. Swearengen, J.C.; Burchett, O.L., Gieske, J.H. 
(Sandia Labs., Albuquerque, N.Mex. S00 Dec 1976. Contract 


on the mechanical 


significantly affect the fracture strengths. The aeenebanee 
results for calculations of joint performance are discussed. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 37788, 37973, 38011, 38012, 
38017, 38071 


38022 Calculations of the 
Memorandum report. Klein, B.M.; Papacon- 
D.A.; Boyer, L.L. (Naval Research Lab., Washington, 
SA)). Jul 1976. Mp. (NRL-MR—3323). NTIS $4.00. 
the results of self-consistent relativistic APW band 


(auth) 


38023 ot theoretical study of 
the optical and electronic properties of semiconductors and transition 


properties of Diamonite P-3142-1 and Wesgo A1-500 alumina ceram- 
ics were evaluated. The information was required for analytical 
prediction of the performance of ceramic-to-metal joints formed by 
the metallize-braze process. Residual stresses and fracture strengths 
were monitored ~t na and after metallizing treatments; microme- 
chanical modelling and surface acoustic wave experiments were 
utilized to determine density, thermal expansion and elastic moduli 
within the metallized region of the ceramics. It was observed that 
the metallizing elements penetrate the ceramics to a depth of about 
005 ym and measurably modify the properties to a depth of about 
300 pm. The moduli and density are increased approximately five 
7 percent within the penetration zone. The thermal expansion coeffi- 
cients are not modified significantly by metallizing; the warping 
which occurs during metallizing results from microstructural 
changes within the ceramics and not differential thermal contraction. 
Fracture toughness of the Diamonite ceramic is greater than that of 
the Wesgo, although the metallizing treatments increase the tough- 
ness of each. Fracture strength of the Diamonite was degraded on 
the metallized surface, whereas the strength of the Wesgo was 
essentially unchanged by metallizing. Macroscopic compressive re- 
do not 
of these 
structure calculations and the measured phonon spectra, the authors 
have calculated the electron—phonon interaction and lambda for the 
compounds PdD, NbC, TaC, HfC and V°Si, based on an extension 
of the theoretical formulation of Gaspari and Gyorffy. The nature of 
superconductivity in these different materials is discussed, and an 
extended explanation of the relationship between superconductivity, 
(USA). LIV. O hngineering Mesearch and Veveiopment). 
Dec 1975. Contract N00014-75-C-0226. 99p. NTIS $5.00. 
Prepared in cooperation with the Admiralty Compass Obser- 
vatory, Slough (England). 


AUG. 15, 1977 


metal compounds. Final report. Fong, C.Y.; Wooten, F. (California 
— Davis (USA). Dept. of Physics). 30 Aug 1976. 18p. Q 02/MF 


The optical reflectivities of face-centered-cubic TiC, ZrC, 

TiN, and ZrN have been measured in the 0.1<h bar 

fortes OeV. Subsequently, the electronic-energy structure 

compounds have been calculated using a modified empiri- 

tential method, and the structures in the reflectivities 

to the structures in the experimental data; the agreement is to within 

0.2eV. The charge distribution of these transition metal compounds 

were then calculated using the wave functions of the EPM calcula- 

com. 


ue, N.Mex. (USA)). 1976. £(29- 
Dep. NTIS $3.50. 


Proceeding of JOW 5; Aldermaston, ‘Oat 1975, 
dom Great Britain and Northern (UK). (UK) Oct 

A glass ceramic with a He permeability 10 times less 
Mexim NK2/2228 was developed for the MC2980 tube. The poor 
ability of this glass ceramic is primarily ee 
tion of the residual The strength is also dependent on the 
properties of the residual glass, but is strongly affected by the size 
and volume percent of the crystalline phase. 


38025 Calculating the oxygen potential of (U,Pu)Osub(2+-x). 
Breiting, W. Taneiendeenasnteaann Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik). pp 514-517 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 4: Brennelemente 
und Materialien. fen, Germany, F.R.; ZAED 
(1977). (In German 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Hydrogen locations and motions in the metallic-hydride 
pare: prey) I. Temperature of the proton NMR 
linewidth and second moment. Hwang, Y.S.; Khan, 
A.S.; Barnes, R.G. (Department of Physics Chemistry, Ames 
Laboratory— —ERDA, Iowa State University, Ames, Iowa 50011). 
Phys. Rev., B; 15: No. 10, 4564-4575(15 May 1é 1977). 

dride system TasSH/sub x/ are reported, covering the 
range 4.2—380 K and the frequency range 2.4—51 with 
hydrogen concentrations in the range 0.79 < or = x < or = 1.40. 
The measured second moments, at 4.2 K, lie between 6.1 and 7.0 Oe? 
and vary slightly with hydrogen concentration. Second-moment 
calculations show that the dipolar contribution from tantalum is 
mainly responsible for the observed linewidth. Comparison of ex- 
perimental and calculated results indicates several sets of interstitial 
sites appropriate for the location of the hydrogen. Line narrowing of 
the resonances occurs in two characterized by the average 
activation energies, E/sub act/ = 0.01 eV for 4.2 < or = T < or = 
140 K, and E/sub act/ = 0.1 eV for 140 < or = T < or = 300K, 
localized motion- 


ith the directl 
~ 10~*%) in all samples, and in combination 
ibility suggest a nearly fully ,onized hy- 


REFER ALSO TO CITATION(S) 37105, 37437 


38028 (AD-A—027296) Correlations of the 4.77 eV—4.28 eV 
luminescence band in silicon dioxide with the oxygen vacancy. Final 


report 1 Jul 1975—30 Jun 1976. Jones, C.E.; Embree, D. (Lehigh 
Univ., Bethlehem, Pa. (USA). ay of Seo ge 15 Jul 1976. Con- 
tract N00014-67-A-0370-0009. 39p. NTIS $4.00. 

line and at 4.28-eV (290 nm) in amorphous silicon dioxide has been 

to correlate with optical and spin resonance measurements of 
oxygen vacancy concentrations in a series of irradiated samples. The 
po of metal—oxide semiconductor (MOS) devices. The intensity 

the bands can be increased by chemical reduction in carbon 

monoxide vapor or decreased by 
The 4.28—eV (290 nm) ianiientenee intensity in the MOS samples 
dioxide. These facts all support a for the liminescence 
as being the oxygen vacancy. (auth) 


38029 (AD-A—027443) Optical and epr studies of irradiated 
CE. Cebigh Unie Po. (USAy Det at 
1976. Jones, C.E. (Lehigh Univ., Bethlehem, Pa. (USA). ion Weris 
15 Jul 1976. Contract 


Optical absorption, luminescence, and electron spin resonance 
were measured for crystalline and amorphous silicon dioxide materi- 
als. The luminescence data and their correlation with the optical 
abso: n and spin resonance form basically new areas of research. 
For fast neutron irradiation the luminescence increases with irradia- 
tion, and a band tentatively identified with the oxygen vacancy 
correlates with the optical absorption and spin resonance for for this 
defect. Above 107° ae the luminescence, especially the 
oxygen vacancy luminescence, decreases, this discovery suggests the 
formation of a large number of nonluminescent competing traps. 


preset in up trough 


COMPOSITE MATERIALS 


MECHANICAL PROPERTIES 


38030 (AD-A—031761) Ordnance impacts on jet engine fan 
blades. Interim technical report Jan—Jul 75. Barber, J.P.; Taylor, 
H.R. (Dayton Univ., Ohio (USA). Research Inst.). Apr 1976. Con- 
tract F33615-75-C-5052. 34p. Q 03/MF A0l. 
This report describes the ex 
that a inflicts on typical jet 
engine fan blade materials. Three materials, titanium, graphite Sor 4 
composite and boron aluminum composite, were perforated by 
caliber ogives at me m/s. The impact obliquities were investigated, 
90 degrees and 60 degrees to trajectory. momentum transfer 
during the impact was measured by use of a ballistic pendulum on 
which the targets were mounted. The momentum transfer was 
greatest for titanium, considerably lower for boron/aluminum and 
even lower for graphite yD The results agree favorably with the 
calculated values at 90 but differ at 60 degrees. (GRA) 


(N—76-22313) Changes in boron fiber 
surface removal i 
tics and Space Administration, Clev i i 
search Center). Apr 1976. 2ip. (NASA-TN- D—8219:E—8635). 
NTIS $3.50. 

The effects of chemical etching on the tensile of 
commercial boron/tungsten fibers were investigated. Fibers with as- 
received diameters of 203, 143, and 100 micrometers were etched to 

i fiber tensile strength with decreasing fiber roche on 
Fer 280 qdevemeter Shere Where wes Gh 
diameters down to 89 micrometers. Heat treating these fibers above 
1,173 K in a vacuum caused a marked decrease in the average tensile 
strength of at least 80 percent. But after the fibers were etched, their 
strengths exceeded the as-received strengths. The tensile strength 
behavior is explained in terms of etching effects on surface flaws and 
the residual stress pattern of the as-received fibers. (auth) 


tal section of a program 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 38218 


CORROSION, EROSION, AND DEGRADATION 


38032 (SAND—76-9167) Corrosion and electrochemical 
ior of boron/aluminum composites. S.L. (Sandia Labs., 
ue, N.Mex. (USA)). 1976. Contract E(29-1)-789. 32p. 
(co 303—7). Dep. NTIS $4.00. 

From Francisco, Califor- 


Corrosion/77 NA ing; San 
nia, United States of America (USA) (14 Mer 1 1977). 


MATERIALS 3915 
Mar 1977). 
5 refs. Short communication only. 

processes. At higher temperatures the line narrowing 1s limi y 
inhomogeneous broadening due to the bulk paramagnetism of the 
material. Room-temperature measurements of the magnetic-field de- 
pendence of the linewidth for TasSH/sub 1.40/ yield a s tibility 
of 1.6 x in a 
Knight shifts are small ( 
with the measured s' 
drogen atom, or proton state. 
CORROSION AND EROSION 
38027 (N—76-32192) Durability of zirconia thermal-barrier ce- 
ramic coatings on air-cooled turbine blades in cyclic jet engine oper- 
ation. Liebert, C.H.; Jacobs, R.E.; Stecura, S.; Morse, C.R. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Sep 1976. 17p. (NASA-TM-X—3410; E— 
8700). Q 02/MF 

Thermal barrier ceramic coatings of stabilized zirconia over a 
bond coat of Ni—Cr—AI—Y were tested for durability on air 
cooled turbine rotor blades in a research turbojet engine. Zirconia 
stabilized with either yttria, magnesia, or calcia was investigated. On 
the basis of durability and processing cost, the yttria-stabilized 
(outh) was considered the best of the three coatings investigated. 
ai 

RADIATION EFFECTS 


The results of an eves © determine the in of 
for the in’ attack in 

aluminium composites are reported. The results indicated that 
galvanic corrosion occurred between the aluminium matrix and the 
aluminium boride intermetallic formed during fabrication at the 
matrix/filament interface. Electric current measurements revealed 
that the aluminium matrix was preferentially attacked and the inter- 
facial boride was cathodically protected. 18 references. (JFP) 


POLYMERS AND PLASTICS 


PHYSICAL PROPERTIES 


38033 (CONF-760884—1) Anisotropic in 
a smectic-C liquid crystal. Bhattacharya, S.; ; Ketter- 
son, J.B. National Lab., Ill. (USA), 197 W-31- 
109-ENG-38; SF-DMR-74-13186. 20p. Dep. NTIS $3.50. 

From 6. international conference Keck, 
Ohio, United States of America (USA) (23 Aug 1976). 

The results of longitudinal ultrasound propagation in a mag- 
netically aligned smectic-C liquid crystal (p-p’ Heptyloxyazoxy ben- 
zene) are reported. In the smectic-C phase the plane normals can lie 
anywhere on a cone with the axis along the magnetic field direction 
in which the sample was cooled. The effects of the layer normal 
direction and the molecular orientation within the planes on the 
velocity anisotropy were separated by coo! the sample into the 
smectic-C — at particular orientations of magnetic field and 
subsequently rotating the magnetic field. The results were analyzed 
on the basis of multidomain model where the azimuthal ange of 
the plane normal around the field direction was averaged over. 


RADIATION EFFECTS 


38034 (AD-A—026056) Irradiation of multilayered materials to 
— performance for packaging of thermoprocessed foods. Kil- 
loran, J.J. (Army Natick Research and Development Command, 
Mass. (USA)). 1976. 10p. NTIS $3.50. 
This paper reports on an irradiation curing method to im- 
the chemical and properties of multi- 
yered flexible materials, to increase the bond strength among the 
adhesively bonded layers and to provide flexible packages that can 
withstand the stresses of thermoprocessing and subsequently protect 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


of fusion cast 
laser optics. Progress 
report, September 25, 1976—December 25, 1976. Willin C.B.; 
ating R.T. (Raytheon Co., Waltham, Mass. (USA). Research 
Div.). Jan 1977. Contract EY-76-C-02-4029. 1 ». Dep. NTIS $3.50. 
An assessment of fusion cast polyc calcium fluoride 
for optical components of 1.064 micrometer te laser fusion 
is presented. Task areas include casting of essentially stress- 
free 33 centimeter diameter, 5 centimeter thick ingots, devel 
surface finishing techniques for optically — plane and spheri 
surfaces, and evaluating state-of-the-art antireflection coatings de- 
posited onto specimens of the cast material. One full-size casting was 
completed. Furnace modifications made after the previous cas' 
lowered the residual stresses and produced a crack-free, Pom 3 
strained, ingot. The upper portion of the ingot contained 
bubbles and pores from too rapid solidification. Further 
tions of the furnace and crucible were made on the basis of this run 
and substantially improved 15-centimeter ingots tly free of 
included defects were cast (for another program). > tieeedueet were 
strained, but a furnace power supply failure produced contributory 
temperature gradients. A repeat of this casting to provide 15-centi- 
meter specimens for surface finishing and annealing studies for this 
program is in progress. A second furnace has been committed to the 
casting ae me and construction of the necessary flanges and 
crucible begun. 


38036 Fabrication of boron articles. Benton, S.T. (to Me: 
Research and Development Administration). US Patent 3,976,7 
24 Aug 1976. Filed date 30 Sep 1974. 4p. 

PAT-APPL-510,943. 

This invention is directed to the fabrication of boron articles 
by a powder metallurgical method wherein the articles are of a 
density close to the theoretical density of boron and are essentially 
crackfree. The method 1 to 10 
weight percent carbon powder with amorphous boron powder, cold 
pressing the mixture and then hot pressing the cold pressed compact 
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into the desired article. The addition of the carbon to the mixture 
provides a pressing aid for inhibiting the cracking of the hot pressed 
article and is of a concentration less than that which would cause the 
concentrations of boron carbide. 3 


STRUCTURE AND PHASE STUDIES 


38037 Rare earth ion-host lattice interactions, 
8. Lanthanides in YPO,. Technical report. i? > N.; Morrison, 
C.A.; Wortman, D.E. (Harry Diamond Labs. Washington, D.C. 
(USA)). 116p. (HDL-TR—1776). Q06/MF AOl. 
ven-fo -field parameters (even- were 
found that gave least rms deviations of less than 10/cm between 
calculated and measured energy levels for Nd** and Ho* in YPQ,. 
Linear interpolation and ex lation yielded even-k B/sub km/ for 
the triply ionized lanthanides Pr throu; h Tm i in YPO,. Energy levels 
predicted with these B/sub km/ for Er, Tm, and Eu were in close 
agreement with measured energy levels for these ions. Crystal-field 
components (A/sub km/) were determined by a sum over the YPQ, 
lattice. These A/sub km/ were used with appropriate B/sub km/, 
radial integrals, and energy positions of the higher electronic con- 
figurations to calculate squared matrix elements of the electric 
operator between the Stark split energy states of the ground 
ration for the triply ionized lanthanides in YPO,. 


38038 a ot Rare earth ion—host lattice interac- 
tions. 6. Lanthanides in LiYF,. Technical report. Wortman, D.E,; 
Karayianis, N.; Morrison, C.A. (Harry Diamond Labs., Washington, 
D.C. (USA). Aug 1976. 138p. (HDL-TR—1770). Q 07/MF 


km/, for S4 site symmetry are determined tha 
deviations between calculated and measured Nw levels for for Na 
Ho*, and Er® in LiYF,. Crystal field components, A/sub km/, are 
determined by a sum over the LiYF, lattice, and B/sub km/ are 
for the lantheniden in tile These parameters are 
used with appropriate radial integrals and energy positions of the 
electronic configurations to calculate squared-matrix elements 
the electric dipole operator between the Stark split energy states 


38039 (TID—27393) oe size and 


Chowdhry, U. (Massachusetts 
1976. ae E(49-18)-2295-TAS-8. 7p. Dep. NTIS $3. 
A program is described for methods of control- 
grain size and grain morphology in SiC while still maintaining 
control over the other important variables including density, matrix 
phase characteristics, grain boundary chemistry, and 
w sizes. For this purpose the various processes contributing to the 
microstructure development during sintering and grain growth of 
SiC must be studied. Also correlation of the microstructures with 
mechanical properties is considered. Fabrication methods or tech- 


PROPERTIES 
REFER ALSO TO CITATION(S) 38071, 38170 


38040 (AD-A—032715) Low frequency 
semiconductors. Research 


dielectric properties of 
wide band-gap Jenkins, S.M. (SEE 
CODE- 6477000 Naval Academy, Rs ed Md. (USA)). 17 Mar 
1976. 196p. (USNA-TSPR—77). Q 09 

Report on a Trident scholar project. 

The complex dielectric constant has been measured for single 
crystal CdS and CdSe, and amo: a AsSs, As2Ses, and ZnSe at 


five audio frequencies 1000-1 Hz) over the temperature range 
4.2-300K at 1 atmosphere and over the pressure range 1-3000 atmos- 
pheres at temperatures from 260-320K. Anomalies are noted in the 
temperature variation of the real part of the dielectric constant for 
the As . One anomaly is attributable to a Debye-type impurity 
while other remains unexplained. The volume independent tem- 
perature derivative and temperature i it volume derivative 
of the real part of the dielectric constant are calculated for each 
material. These are used in conjunction with the Clausius-Mossotti 
derivatives of the dielectric constant. For CdS, the 
iy hs-Teller relation is found to hold and the Szigeti 
lective charge is calculated. Finally, the ible use of these 


(LA-UR—76-2475) , EPR probe of the determination 

of the valence states. Huang, C.Y. (Los Alamos Scientific Lab., 

(USA)). 1976. Contract W-7405-ENG-36. 13p. (CONF- 
761150—1). Dep. NTIS $3.50. 
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, 1976. Cannon, R.M.; 
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From International conference on 
related narrow band phenomena; Ri 
States of America (USA) (10 Nov 1976). 
The theory of the Gd* probe EPR technique is reviewed. 
This technique was employed to investigate at 9.2 GHz the Gd* 
EPR in 0.1 at. percent GdS in TmS, 1 at. percent GdTe in TmTe, 
and 1 at. percent GdSe in TmSe. From the temperature 
of the Gd** EPR linewidth, it is concluded that Tm in TmS is 
trivalent with a singlet-ground-state. The temperature variation of 
the Gd* linewidth in TmTe was interpreted in terms of the “deloca- 
lization” of the extra electron “localized” around Gd**. From the 
linewidth and g-value data, it is shown that Tm in TmTe is divalent. 
The linewidth and the g-value of the Gd** resonance in TmSe were 
found to be independent of temperature. These striking results were 
explained in terms of the “motional narro ” effect attributed to 


inatebilities and 
» New York, United 


the interconfigurational fluctuations of Tm in TmSe. 


American i 
(1976). 8p. (CONF. 761006121). 
From 51. annual meeting of the Society of Petro 
Louisiana, 


leum Engi- 
som 5 ro Orleans, United States of America (USA) (3 
The Western expansion meter (WEM) was utilized to con- 
tinuously measure the e: characteristics of commercially 
temperatures pressures. paper with experiment 
comes Gotmined with the WEM. Specifically, the following studies 
were iormed on expansive cements using the expansion meter: (1) 
age of the cement sample—its effect on the expanding behavior; (2) 
mixing procedure—its effect on the ex; behavior; (3) different 
Sates —-cxpentnellier of the its from batch to batch; (4) 
temperature—effect of temperature on the expanding behavior of 
neat expansive cements; (5 retarders—effect of retarders on the 
behavior at different temperatures; and (6) effect of rais- 
behavior under conditions of raising 


38043 Absorption of strong light by deep-impurity electrons in 
semiconductors. Yakovlev, S.V. (A. S. Serafimovich og 

cal Institute, Volgograd). Sov. Phys. - Semicond. (Engl. Transi.); 11: 
No. 1, 1977). 


to be much greater for the strong 
radiation. Thresholds of i 


TaSe, determined by 77?Se NMR. Borsa, F.; Torgeson, D.R.; Shanks, 
H.R. (Ames —ERDA and it of Physics, Iowa 


Departmen’ 
State University, Ames, lowa 50011). Phys. Rev., B; 15: No. 10, 4576- 
4579(15 May 1977). 
Measurements of the fo of 
function of 


i /K at fractional CDW 
itudes of 0.2 and 0.4 at the selenium-crystal sites in NbSe2 and 
respectively. 


structure of transition-metal difluorides. Kowalczyk, S.P.; Ley, L. 
McFeely, F.R.; Shirley, D.A. (Materials and Molecular. 
Division, Lawrence Berkeley Laboratory and D 
istry, University of California, 
Rev., B; 15: No. 10, 4997-5002(15 May 1 
The valence-electrori densities of states of the 3d transition- 
metal difluorides MnF2, FeF2, CoF:, NiF2, and ZnF2 were obtained 
means of high-resolution x-ray photoemission spectroscopy 
). poo for NiF2, samples were cleaved and 
Studied in vacuum. With the aid of XPS results 
rom aa for the partial 3d densities of states were derived, 
the constancy of the F 2s—F 2p energy separation and relative 
loonie eotie The results are in very good agreement with recent 
multiconfigurational Hartree-Fock calculations by Viinikka and 
Bagus on cluster hole states, both for valence bands and for correla- 
tion-state satellite peaks. 


ion properties of tetracyanoquinodimethan: Elec- 


tron affinity 2 states. Com R.N.; Cooper, — 
(Health Physics Division, Oak ational Laboratory, Oak 
37830). J. Chem. 66: No. 10, 4325-4329(15 


ne 


Bound and excited 
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volving collisions of electrons and fast cesium beams with 
the collisional ionization onrer TCNQ attaches 


from ~ 2 x 107? sec at ~ 0 eV to 
~10~* sec at ~ 4 eV. 


to autodetachment and dissociation into the 


metastable with respect 
products Ci:NsH™ 3 +HCN®. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 37925 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 38270 


solutions to con- 
echnical report. McLean, F.B.; 
Ausman, G.A. (Harry Washington, D.C. (USA)). 
Apr 1976. 15p. (HDL-TR—1751). NTIS $3.50. 


mate solutions to the continuous-time rand: (CTRW) ws as it 


38047 (AD-A—026527) 
tinuous-time-random-walk transport. T: 
Diamond Labs. 


— to charge transport in amorphous materials. lication of 
ximate solution that is in excellent t with the exact 
ution for the case in which it is known. approximate solutions 
have proved to be very useful in applications of the CTRW theory 


amorp 
pacitors. 


38048 (AD-A—030342) A note on front-surface a 
relaxation. Technical memo. McLean, F.B. (Harry Diamond Labs. 
D.C. (USA)). Oct 1976. 10p. (HDL-TM—76-24). Q 02/ 

Some recent analytic results for the one-dimensional thermoe- 
lastic response of materials exposed to pulsed energy deposition are 
cast into a form convenient for studying the effects of front-surface 
relaxation occurring during the exposure time. Numerical calcula- 
tions are presented for the relaxation as a function of exposure time 
for several common energy deposition profiles. (auth) 


38049 (AD-A—031332) Study of electronic transport and trap- 
ping. in technologically important insulators. Final report. Johnson, 
ing) (Princeton Univ., N.J. (USA). Dept. of Electrical Engineer- 
Contract N00014-75-C-1074. 52p. P 04/MF 
electron trapping in unannealed aluminum-implant- 

not present in control samples. A substantial fraction of the the tape 

appear to be associated with displacement damage created by 
implantation. A study of electron-beam-induced conduction in ther- 
mally grown silicon dioxide indicates that substantial concentrations 
of electron traps are generated through the oxide by bombardment 
with a nonpenetrating electron beam. This conclusion has been 
pase She by investigation of the electron-trapping properties of 
xides that had previously been subjected to nonpenetrating electron 
bombardment. A study of lateral nonuniformities and interface states 
for between these two effects and to a new and simple 
method for determining the distribution of flatband voltages in a 
nonuniform MIS capacitor. (auth) 


38050 (AD-A—032682) Electron-beam-induced damage in paint 
samples. Technical memo. or G.L.; Schallhorn, D.R.; 
— W.D.; Oswald, R.B. idham, T.R. (Harry Diamond 

Washington, D.C. Nov 1976. 16p. (HDL-TM—76- 


for the paints. The 


rae hat evel thighs sence By wing 
remains essentially at that 


— 
38042 True expansive characteristics of commercially available 
expansive cement under actual well conditions. Beirute, R.M. Dallas; 
Engineers 

to observable transport processes such as transient charge relaxation, 

following exposure to pulsed ionizing radiation, in thin films of 

a: used in metal—insulator—semiconductor ca- 
temperatures of retarded expansive cements and temperature increas- 

ing from circulating to static. 
photon nature of the process. The absorption cross-section is found 
light than for low-intensit 

that are being developed as protective coatings for missiles. The 

electron-beam testing of the paints had four objectives: (1) to deter- 

mine, by establishing the damage threshold and mode, if low-level 

stress would cause pop-off, (2) to determine the impulse as a function 

of fluence, (3) to determine the mass loss as a function of fluence, 

and (4) to determine the Gruneisen parameter 

tests showed that the damage mode was not low-stress-level a. 

but spall at a fluence of 30 to 40 cal/sq cm incident on the filters. 

38046 Negative The tests showed also that the impulse as a function of fluence is 

steplike. At 25 to 30 cal/sq cm fluence, the impulse is too small to be 

et Moquinodime nar Q represents a lower bound on the parameter. Both impulse and the 
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mass-loss data showed large variations at each fluence level. Further 

a indicated that these data variations were caused by experi- 
. lems resulting primarily from the use of the filters and 
variation in the response of the different paint samples. 


38051 (PB—261015-T/SL) Diffusion of impurities along electron 
beam-induced defects. Dudko, G.V.; Kolegaev, M.A.; Cherelini- 
chenco, D.I. Translated from Elektron. Obrab. Mater.; No. 6, 58- 
60(1967). 14p. (DMDC—11059; TT—74-53216). Q 02/MF AOI. 
C Special, in part by National Science Foundation, Washing- 
ton, D. Foreign Currency Science Information 
The n of Al, Cu, Zn, B, and P hadley ge was followed 
along dislocations induced by electron beams in silicon single crys- 
tals. Diffusion was noted from the depth of the p-n junction. Tem- 
peti | Aa ts ranged from 800 to 1200C and diffusion 
times varied from 120 minutes. 


— (N—76—31986) Evolution of the electronic properties of 

carbon irradiated by neutrons. Rappeneau, J.; Micaud, G.; Pacault, 
A.; Marchand, A.; Amiell, J. Translated from Carbon; 8: 55-61(1970). 
14p. (NASA 17192) 

Two nuclear graphites, a well oriented graphite PGCCL and 
a pyrocarbon deposited at 2,100 C, were irradiated with neutrons at 
39'C. The electronic properties such as dia- and paramagnetic 
susceptibilities, Hall effect, magnetoresistance, and electrical resistiv- 
as a function of the 
irradiation dose. The studies show that the damage is less 
nounced when the carbon is better ordered. (Author) (GRA) 


38053 Inhomogeneity of an amorphous layer formed by ion bom- 
bardment of a semiconductor. Gerasimenko, N.N.; Dvurechenskii, 
A.V.; Mashin, A.I.; Khokhlov, A.F. (Institute of Semiconductor 
Physics, Siberian Branch, Academy of Sciences of the USSR, Novo- 
sibirsk). Sov. Phys. - Semicond. (Engl. Transl.); 11: No. 1, 108-110(Jan 


1977). 
The ESR and electron methods were used in a 


diffracti 
study of the distribution of the VV centers (vacancy clusters) in an 


amorphous layer formed in silicon as a result of bombardment with 
50—150 keV Ne* and Ar* ions and with 1 MeV Xe* ions. These 
methods revealed changes in the structure of the amorphous layer 
resulting from such bombardment and subsequent annealing. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 38506 


38054 (PB—254427) Sulfur dioxide interferences in the measure- 
ole, F.B.; ——— K.; Jones, B.F.; Thompson, C.M.; Mesich, 
pea (Radian Corp., Austin, Tex. (USA)). Feb 1976. wip NTIS 


also Volume 1, 
iterature was searc ‘or existing pertaining 
to the collection and analysis of ambient levels of sulfur dioxide, 
sulfur trioxide, sulfuric acid and particulate sulfates. The objectives 
“<= regi were to — (1) the concentration ranges expected 
for these reported data; (2) potential analytical 
techniq sensitive to quantitatively measure ambient 
pmo — (3) highly efficient collection devices for SO2, SOs, 
and sulfate particulates; (4) collection devides capable of di 
ing between particulate sulfates and sul we pes Se and (5) 
techniques to measure the chemical composition and the crystalline 
phase of solid particulates collected under ambient conditions. Con- 
centration of the sulfur compounds are presented to; 
with details ing to the sources of these values and 
tion collected. (GRA) 
38055 Extraction of soil water using 
fibers. Jackson, D.R.; Brinkley, F.S.; Bondietti, E.A. (Oak Ridge 
pe Lab., TN). Contract W-7405-ENG-26. Soit Sci. Soc. Am., 
Proc.; 40: No. 2, 327-329(1976). 

Cellulose-aceta 
tions 


the informa- 


ite hollow fibers were used to extract soil solu- 


from soil columns. The fibers have unique characteristics of 


small diameter and high flexibility and permeability which are ideal- 
ly suited for use in soils. Two ex ts were completed to 
demonstrate the usefulness of the hollow fibers. A '°°Cd-tagged soil 
column was leached with distilled water, and uently soil water 
was extracted with the fibers. The effective radius of soil-water 
extraction by the fibers was evaluated. The results show that the 
fibers can extract soil solution for chemical assay at moisture levels 
ranging from 20 to 50%. Applications of this technique include 
sampling soil solution from greenhouse pots and experimental micro- 
cosms. 


ERA VOL. 2, NO. 15 


38056 Automatic remote sample preparation system for x-ray 
fluorescence Brodda, B.G.; Lammertz, H.; Vieth, J. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R). Inst. fuer Che- 
mische Technologie; Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Zentralabteilung Allgemeine Technologie). Hing 
of In of Reaktoragung, Mannheim, 29.3 -1.4.1977. 

Idshafen, Germany, F.R.; ZAED 


1 
Mannheim, Germany, F.R. (29 
; 1 ref. Short communication only. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


rial by delayed neutron counting. Smit, M.C.B. (Atomic 
a Pelindaba, Pretoria (South Africa)). Jan 1976. 19p. Q 


An automatic system for samples 

to and from a nuclear reactor is descri system was designed 
for the determination of small amounts of uranium in geologi- 
cal material by delayed-neutron counting, and extensive tests have 
shown that it can meet the requirements of normal mining and 
prospecting operations. It is possible to obtain a detection limit of 
time of about four minutes, including sample preparation and data 
reduction. Only thorium causes a significant interference, and this 
can be corrected for if required. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 38309, 38344, 38408 


38058 Computer-compatible for automated con- 
trolled-current coulometry 


coulometry, potentiometry, and galvanostatic measure- 
ments, Harrar, J.E.; Pomernacki, C.L. (Univ. of California, Liver- 
more). Chem. Instrum.; 7: No. 4, 229-240(1976). 

Two instrumental modules have been developed for use in 
automated systems in which an electrolysis current must be con- 
trolled and electrode potentials measured. The con- 
stant-current source permits digital control of direct current to 500 
mA with a resolution of ~30 wA and a compliance — of <45 
of 0.03%. The electrode-potential measurement in’ a 
for differential measurement of electrode potentials in the range 

mV and with negligible foding of 
sources. Both modules are constructed of low-cost, 
high-quality commercially-available components. 


38059 Inexpensive drop counter for use with fraction collectors. 
Prukop, G.; Rogers, L.B. (Univ. 
strum.; 7: No. 4, 287-293(1976). 
The design and construction of an i 

can be used with man 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 37084 


1976. S R. (International Atomic Ener, 
Vienna Attra) Jal Jul 1976. Con (ETR—291). Q 03/MF Rol. 


report describes the consecutive steps of measurement, incineration 
and analysis. A first evaluation of the results is included. 


38061 Method for radioactivity 
Research and Development Admini 
3,988,615. 26 Oct 1976. Filed date 28 Apr 1975. 10p. 
PAT-APPL-572,042. 
The disclosure relates to a method for anal 
pt thorium contents of liquid effluents 
following chamber. i 
rays following alpha decay to ™'Th which indicate 


Sout 


ws 


2B 


mate- 
Ener, 
02/MF 
5 
which ef counters are not commercially available. The desirable 
features of this drop counter are good reproducibility, easy adjust- 
ment of fraction size, adaptability, and low cost. 
38060 (IAEA-R—1453-F) Development, testing and utilization 
of instrumental techniques to determine quantities of — . 
To verify the measured quantities of plutonium contained in 
twenty-eight drums of solid waste, the waste was segregated and the 
combustible fraction incinerated. The drums had previously been 
assayed using passive gamma-ray and neutron interrogation tech- 
niques. The incinerator ashes were pay ome and analyzed for 
plutonium by both destructive and non-destructive methods. The 
total quantity of plutonium recovered amounted to 1101 grams. The 
.J. (to 
t 
ium 
ing 8 
235U 


AUG. 15, 1977 


content and a 63-keV gamma ray doublet found in the nucleus of 
*4Pa, a granddaughter of ***U, are monitored and the ratio thereof 
taken to derive uranium content and isotopic enrichment (7°5U/75U 
+ ™®U) in the liquid effluent. Thorium content is determined by 
monitoring the intensity of 238-keV gamma rays from the nucleus of 
212Bj in the decay chain of 7**Th. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 36888, 36890, 37085, 38081, 
38087, 38088, 38089, 38408 


38062 (AD-A—026622) Spectrographic _ investigation 
AFB. Ohio (USA), School of Mar 
Patterson oO! 

78p. (GEO/PH/75—9). NTIS $5.00. 


temperature, 77°K, and 4.2°K. Excitation for emission studies was 

anda °K. The main groupe of ings were located inthe following 
areas: 590 nm, 615 nm, and 700 nm. Some dual peaks were 

indicative of the two lattice sites Eu occupies in the ferroelectric 

. When the crystal was heated above the transition temperature 

the fluorescence showed mainly temperature ing effects. 

the results of the experiments conducted, Gde(MoO,)s is 

oan ive laser host material and EU;+ is a promising active ion. 


38063 Multielement detection limits and sample nebulization effi- 
ultrasonic 


trometry. Olson, é 
Univ., Ames). Anal. ‘Chem.; 49: No. 4, 4, 632-6371 1977). 

Two important aspects of the anal pee of a 
newly developed ultrasonic nebulizer and a 
plasma—atomic emission spectroscopy (ICP-AES). The ultrasonic 
nebulizer, when combined with a conventional aerosol desolvation 
apparatus, provided an order of magnitude or more improvement in 
simultaneous multielement detection limits as compared to those 
obtained when the pneumatic nebulizer was used either with or 
without desolvation. Application of a novel method for direct mea- 
surement of the overall efficiency of nebulization to the two systems 


coherent/incoherent 


cence Se ee environmental samples with 
rays. Nielson, K.K. (Battelle Pacific Northwest Labs., 
Richland, nd, WA). Anal Chem.; 49: No. 4, 641-648(Apr 1977). 


method is given for computing matrix effects in 

relatively thick (63 mg/cm’), or particulate 
of biological and environmental ori "The method relies 
estimating an approximate light element (Z less than or equal to 
13) content of the sample from the coherent and incoherent scatter 
peaks after they have been corrected for and for scatter- 
ing from the heavy elements (Z than 13). The total sample 
it and heavy elements is computed by an 


in the erat Enhancement and particle size 
iterative procedure on the same basis 


sample 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 37075, 37908, 38383 


Process for carbon from uranium. Powell, G.L.; 
Holcombe, C.E. Jr. (to Energy Research and Development Admin- 
istration). US Patent 3,985,551. 12 Oct 1976. Filed date 24 Feb 1976. 


PAT-APPL-660,907. 


Carbon contamination is removed from uranium and uranium 
alloys by heating in inert atmosphere to 700 to 1900°C in effective 
contact with yttrium to cause carbon in the uranium to react with 
the yttrium. The yttrium is either in direct contact with the contami- 
nated uranium or in indirect contact by means of an intermediate 
transport medium. 


38066 (INIS-mf—3441) Highly dispersive ion exchangers in the 
analytical of urani 


chemistry jum, particularly 
methods. Schoening, R. (Goetinge Univ. (Germany, F.R.). Mathe- 
matisch-Naturwissenschaftlic akultaet). 30 Apr 1975. 92p. (In 
German). Q 05/MF A0O1. 
17 tabs.; 68 refs. 
reaction of water-insoluble polyvinyl pore 
uranium was worked out in which the polyvinyl pyrrolidon Revd 
used as specific exchanger. Good separations of uranium from nu- 
this exchanger for a fast and simple elution and determination 
method was of particular importance. A possible ion mecha- 
nism was suggested based on the capacity curve of uranium with 
yvinyl pyrrolidon and nitrogen and chloride content at maximum 
1. The sorption occurs by coordination of the carbonyl oxygen of 
single pyrrolidon rings with the protons of the complex acides and 
uranium. This assumption is supported by IR investigations. The 
sorbability of other inorganic acids was also investigated and possi- 
ble structures were formulated for the sorption mechanism. In addi- 
tion to this, ion exchangers were prepared based on cellulose by 
converting cellulose powder with aziridine and tris-1-aziridinyl- 
— oxide. A polyethylene imine cellulose of high capacity 
was obtained in the conversion of cellulose powder with aziridine. 
This exchang 


er absorbs cobalt III very strongly. The exchanger 
loaded with cobalt ITI was used to separate the uranium as cyanato 
complex. The exchanger obtained in converting chlorated cellulose 
with tris-1-aziridinyl phosphine oxide also absorbs uranium VI very 


38067 Gas-vapor separation process and apparatus with low 
energy consumption. Ward, D.J. (to Universal Oil Products Co.). US 
Patent 4,010,010. 1 Mar 1977. Filed date 17 Mar 1975. 10p. 
Process and apparatus are claimed for the separation of 
multiple primary lean 
absorber liquids and a secondary lean absorber liquid through con- 
tact between the feed and the absorber liquids in a multistage 
absorption zone. Gaseous feed components are withdrawn from the 
stripping zone where gaseous feed components dissolved within 
rich absorber liquid are removed and returned to the absorption 
zone. Stripped liquid, containing vaporous feed components, but 
being essentially free from gaseous feed components, is withdrawn 
from the stripping zone. Multiple and discrete primary lean absorber 


Band broadening studies using 
modified Gaussian. Pauls, R.E.; L.B. (nin 


gia, Athens). Anal. Chem.; 49: No. 4, 625 29(A 

The effects on chromatographic of 
the Gaussian component of the peak and the exponential decay 
constant. For a nonretained solute, addition of dead volume led to an 
increase in the standard deviation that was independent of flow rate 

Smaller changes were observed for a retained species. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 37031, 37890, 37900, 38084, 38092 


a Karayianis, N.; Wortman, D.E. (Harry 
Diamond Labs. , Washington, D.C. (USA)). Apr 1976. 17p. (HDL- 
TR—1752). NTIS $3.50. 
A - 


approach given here is to include the contribution of the unfilled 
shell to the potential near the metal surface. Amn 

example is calculated for the various states of Pr(3+) in for a 

(100) surface. (Author) (GRA) 
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of 
75. 
A basic spectrographic study of ferroelectric/elastic 
| was The and emission 
matic nebulizer in inductively coupled plasma-atomic emission spec- 
ery to the plasma torch was primarily responsible for the superior 
detection limits afforded by the ultrasonic nebulizer. A unique 
feature of the ultrasonic nebulizer described is the protection against ' 
chemical attack which is achieved by completely enclosing the 
transducer in an acoustically coupled borosilicate glass cylinder. 
Direct sample introduction, convenient sample change, and rapid liquids are withdrawn from separate stages of the stripping zone and 
cleanout are other important characteristics of the system which passed to separate stages of the absorption zone. 7 claims, | figure. 
CCISIC Ol SCV 
effects are also computed 
as the absorption corrections. since tne Corrections are based On 
neous catalysis is presented. The theory, as given, is in very rough 
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22295) Atmospheric oxidation of nitriles. Tim- 

R.B.; R.B. (Brookhaven National Lab., Upton, N.Y. 
USA) Jan 1977. Contract EY-76-C-02-0016. 10p. P AOl. 
The reports of nitrile formation in actual and simulated auto 

emissions suggests a potential environmental hazard associated with 
the wide scale use of catalytic exhaust converters. Specifically, the 
atmospheric oxidation of nitriles is believed to occur via radical 
intermediates which can lead to both NO/sub x/ and CO produc- 
tion. This report focuses specifically on 0(*P) atom reactions but 
emphasizes the need for additional kinctic and mechanistic data for 
other atmospheric oxidants (e.g. Os, OH) in reactions with nitriles. 


38071 (COO—2995-1) Imaging of surfaces and defects of crys- 
tals. Progress report, June 1, 1976—February 15, 1977. Cowley, J.M. 
Univ., (USA)). Feb 1977. Contract EY-76-S- 
Pp 
The initi ‘part of the grant was ied mainly in 
upgrading and testing the of for the 
imaging of surface structure by the use of diffracted cme hag 
or secondary electrons. New methods for specimen p: 
manipulation have been devised. The surfaces of grap lie try 
have been studied as test objects and as a preliminary to studies 
the effects of reagents on these surfaces. preliminary 10 sales of 
tion of thin single crystals of copper have revealed the growth of 
thin coherent single-crystal layers of copper oxide which retain their 
form during extensive migration and aggregation of the metallic 
copper. Also the nucleation of oxide crystals on surface steps has 
been observed. These represent the initial stages of a systematic 
study of surface reactions by use of imaging with secondary elec- 
trons and diffracted beams in a medium energy (1 to 15 keV), ultra- 
by transmission in a high resolution 100 keV electron microscope. 


study of the formation of gna Np(V)-EDTA complexes in 
aqueous solutions. Zeidan, Z. (Paris-6 Univ., 75 (France)). 1976. 
120p. (In French). V 06/MF AO1. 


After a brief recall of the analytical of N 
study of the Np-EDTA complexes is vein irst the fixa' 
coefficient determined by trophotometry. It is observed that the 

uantity of EDTA —. by the resin for pH<=3 and 

(Na *)s<=10"?M is negligible. Then the formation of Np(V)- 
EDTA complexes in the pH range 3-8 is examined. The variations of 
the distribution coefficient with the concentration of the complexing 
agent at fixed pH show that complexes are of the 1:1 type and the 
study as a function of pH les the ies NpO.H:Y~ and 
NpO2HY* to be observed. Then the Np(V)}- EDTA complexes are 
investigated. The distribution coefficients in ClO,H solutions are 
studied by ion exchange and the obtained results lead to the charac- 
terization of complexes of the 1:1 type. But in lowly acid solutions, 
this method is not suitable and absorption is used, 
allowing the presence of NpHsY* to observed for 
(H*)<=0.2N. 
38073 (UCRL—52190) Equation of state of water. Ree, F.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Dec 1976. Contract W-7405-ENG-48. 38p. Dep. NTIS $4.00. 

An equation of state of water is constructed in the density 
range between 2 g/m* and 4 x 10? Mg/m* and in the tem 
range between 0.025 eV (room temperature) and 25 keV by combin- 
ing several theoretical codes 


results and experimental data are compared and several interesting 
aspects of the thermodynamics of water are discussed. 


Chemistry of uranium. Part XVI. The ionization of some f 
and 3d transition metal halides in acetone solution. Du Preez, J.G.H.; 
Gellatly, B.J.; Gibson, M.L.; Groot, D.R.; Rohwer, H.E. (Port 
Elizabeth University (South Africa). Uranium Research 
Unit.). .%. S. Afr. Chem. Inst.; 29: 105-113(1976). 

‘The ionization of some f and 3d transition metal chlorides and 
bromides have been investigated in acetone solution through poten- 
tiometric titrations of these with a number of neutral oxygen donor 
ligands. The different equilibria have been discussed and relative 
preferences of Lewis acids for ligands indicated. 


38075 


versity of California, ienti tory, 
Alamos, New Mexico 87545). J. Chem. Phys.; 66: No. 10, 4390- 
4394(15 May 1977). 

We show that if the kinetic equations describing a set of 
chemical reactions occurring in a hase closed system are only 
required to obey a very general set of postulates (mass conserved, 
concentrations nonnegative, vector fields which are continuous with 
continuous derivatives, existence of equilibrium, stability of equilibri- 


ERA VOL. 2, NO. 15 


manseiotenes of potential functions which are extremal at equilibri- 
um, detailed balance, law of definite proportions, and a dissipation 
inequality equivalent to the second law of thermodynamics), then 
when coupled to input and output flows the kinetic equations are 
compatible with any local d behavior consistent with the 
dimension of the chemical state space. From this one can draw one 
of two conclusions: either open chemical systems are capable of 
exhibiting any behavior or that there exist additional restrictions on 
the types of equations that can be used to describe chemical reaction 
systems. 


38076 Single-photon-absorption reaction chemistry in the solid 
state. Catalano, E.; Barletta, R.E. (Lawrence Livermore Laboratory, 
University of Califo fornia, Livermore, California 94550). J. Chem. 
Phys.; 66: No. 10, 4706-4707(15 May 1977). 

_A 


involving 

Garrett, W.R. (Health Physics Division, 
ratory, Oak Ridge, Tennessee 37830). J. Chem. ys 66 No. 10, 
4712-4713(15 May 1977). 

Negative ion yield has been measured by reacting fluorine gas 
with a 30 mm diameter uranium wire. The negative ions emitted 
from the surface were mass analyzed in a time-of-flight mass spec- 
trometer. (AIP) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 37975 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 37199, 38090 


38078 (UJV—3357-R,CH) Ion exchange of low boric 
acid concentrations from water. K J.; Brabec, J.; F. 
stav Jaderneho Vyzkumu, Rez Czechoslovakia)). Jan 1975. 18p. 
Boric acid poisoning of the moderator of the TR-O experi- 
mental heavy water reactor was studied. The possibility is discussed 
of removing boric acid from heavy water by means of a strong basic 
anion exchanger, below the residual concentration of 0.01 mg B/1. 
Measurements of the usable capacities of the strong basic anion 
exchanger Zerollit FF showed that the penetration of boric acid 
The dependence was found of capacity on the boric acid concen- 
clear onaine Analytical methods used to determine B in 
water are also described. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 38076 


Predictive scheme for thermochemical properties of poly- 
hydrocarbons. Stein, S.E.; Golden, D.M.; Benson, 
ord Research Inst., Menlo Park, CA). J. Phys. Chem.; $1: 

No. 4, Forth Feb 1977). 


lor polycyclic aromatic 
(PCAHs) consisting The proposed method is 
easy to apply, is more accurate than previous estimation methods, 
and converges to known thermochemical p: i hite for 
Thighly condensed PCAHs. The average 

and measured AH/sub fd for eleven PCAHSs is 
ee a than 2 kcal mole~' and generally falls within 
perylene; this may be due to the inability of the proposed scheme to 
account for “destabilization” of aromatic systems due to the presence 
method has also been shown to reproduce measured AH/sub f/°2ss 
kel me oe r substituted naphthalenes with an average deviation of u 

mo 


38080 Photoionization mass spectrometry of 

Foster, M.S.; Williamson, A.D.; Beauchamp, J.L. (California Inst. of 

Tech., Pasadena). Int. J. Mass Spectrom. Ton Phys.; 15: 429-436(1974). 
Photoionization efficiency curves for ions derived from trans- 

azomethane have been recorded from 8.0 to 13.0 eV. The ionization 


ono 


3920 
reaction chemistry in the solid state and preliminary results on four 
sets of reactants is presented.(AIP) 

S 38077 Uranium hexafluoride negative ions from surface reactions 
Thesis. 
| 
) 
/ 

vapor phase change, ionization process, and chemical equilibrium 

| Arbitrary dynamic behavior of open chemical reaction 

systems. Perelson, A.S.; Wallwork, D. (Theoretical Division, Uni- 


AUG. 15, 1977 


tial of the molecule is determined to be 8.45 +- 0.05 eV. 


Tagmentation tation thresholds are determined for 

CHsN2* (9.20 +- 0.03 eV) and (11.32 +- 0.05 eV). 

measurements of the gas- (proton affinity) of trans-azo- 

analyzed in conjunction with 

nitrogen lone-pair interaction in 


38081 Effects of solvent and concentration on the diffusion of 
triplet anthracene. Burkhart, R.D. (Uni 
Chem.; 81: No. 4, Feb 1977). 


Vv. of Nevada, Reno). J. Phys 


in the less viscous solvent. At the lowest concentrations used 
(in methylcyclohexane) = 2.67(+-0.18) x 10~* cm’/s and D (in 
cyclooctane) is 1.42(+-0.14) x 10-°cm’/s. 


Chemistry Department, Brookhaven National Laboratory, Upton, 
New York 11973). J: Chem. Phys.; 66: No. 10, 4699-4705(15 May 


Pm3n and has provided more precise structural 
bonding in this clathrate hydrate. The four 
interactions which form the edges of the po! eek of 
volve three bonds with D...O lengths of 1. 1.757, and 1.761 A 
bonds of 1.797, 1.802, and 1.818 A. The three 


Pollin, J.S.; Ishida, T. (Department of , The City Universi- 

of New York, Brooklyn College, Brookive New York 11210). J. 
Phys.; 66: No. 10, 4433-44415 May 1977). 

which explicitly 

model considers 


central molecule. Clusters of three, seven, nine, ard 13 methane 
molecules in three different mutual molecular orientations have been 
tested for **C/™C and D/H substitutions in liquid methane. In the 


it with experimental values for the first 
tum correction term and the zero-point energy term of the 
y ix the number of 

simple 


REFER ALSO TO CITATION(S) 37204, 37787 


formal potentials and mechanism of their quenching of tris(2,2'- 
bipyridine)ruthenium(II) luminescence. Toma, H.E. (Univ., Sao 
Inorg. Chem.; 16: No. 3, 545-550(Mar 


Formal reduction potentials (E°’) for complexes of the penta- 
fon wih number of ligands have 


hanism involving 


Electron transfer at sensitized TiO. electrodes. Spitler, 
M.T.; Calvin, M. (Laboratory of Chemical Biodynamics, Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). No. 10, 4294-4305(15 May 1977). 


accepts an electron from the TiO. to generate this current. This 
photoreduction was found with peat mar wo and thiazine dyes 
as well as with other fluorescein derivatives. 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 38085, 38094, 38332 


38086 (AD-A—026532) Ion-molecule association reactions in- 
volving NO(+) and H2S, SO., OCS, SFs, N2O, CO, or Xe. Vander- 
hoff, J.A.; ee M.S.; Heimerl, J.M. (Ballistic Research Labs., 
Aberdeen Proving Ground, Md. (USA)). May 1976. 37p. (BRL— 
1886). NTIS $4.00. 

Quantitative measurements have been made of the three-body 
association rate coefficients for the cl of hydrogen sulfide, 
sulfur dioxide, carbonyl sulfide, sulfur hexafluoride, nitrous oxide, 
carbon monoxide, and xenon to the positive nitric oxide ion at 296 
K. Selective photoionization of nitric oxide in nitric oxide-hydrogen 
sulfide, and nitric oxide-sulfur dioxide gas mixtures resulted in the 


(AD-A—026572) Molecular dynamics and photofragment 
technical (USA) Dent Wilson, K.R. (Cali- 


y to study elementary p 
jue photofragment spectroscopy. A 
orthogonally with a pulsed beam of photons 


energetics of the photodissociative — may be deter- 
. The angular distribution of the recoiling fi its provides 
on the s' of the excited molecul 
a lifetime and 
(GRA) 


(AD-A—026878) Photo-excited chemilumiuescence spec- 
troscopy: detection of hydrogen-atoms produced from single vibronic 
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poten and the E°’ values, the corresponding constants for the iron(III) 
py ee (K/sub III/) have been calculated. The K/sub III/ values 
are found to increase with the basicity of the ligand, while the 
opposite trend is found for the K/sub II/ values. These opposing 
trends are discussed in terms of the preg | properties of the 
pentacyanoferrate ion. The quenching of the luminescence of the 
excited state of tris(2,2'-bipyridine)ruthenium(II) by 
pentacyanoferrate(II) complexes has also been investigated. For 
most of the complexes, including several previously reported hexa- 
cyanometalates, the quenching rate constants parallel their reduction 
potentials as is ex) 
reduction of the ru 
plet diffusion by the space intermittency method has been modified 
to augment the intensity of emission signals and to facilitate data 
n handling by computer methods. As a result a significant improve- 
ment yo ornare has been achieved. Measurements of triplet anthra- 
cene diffusion have been carried out in methylcyclohexane and 
cyclooctane at 25°C. A decrease in measured diffusion coefficient chloro fluorescein (rose bengal) to the conduction band of TiO2 has 
with increasing concentration has been observed, the effect being been studied through photoelectrochemical techniques. The mea- 
sured transfer rate was correlated with information from absorbance 
} and ae measurements of this dye molecule on the (001) 
surface of the - crystals used as electrodes. The quantum 
efficiency for the photoinjection of electrons was determined to be 
‘ 38082 Neutron diffraction study of the crystal structure of ethyl- 4.0 x 10-° independent of the pH of the electrolyte and the dye 
d EN EN BTS ae surface concentration. With these data, an argument is given sup- 
porting the existence of excitation transfer among the dye molecules 
on the surface. A temperature study of the electron transfer efficien- 
1977). : ; cy yielded an activation enthalpy of 3.2 +- 0.3 kcal/mole with a pre- 
A single crystal neutron diffraction study of 6 CzH,Ox46 D2O exponential factor of 1.0. A heat of adsorption of 7.6 +- 0.5 kcal/ 
at 80 degreeK has confirmed the higher symmetry space group mole for this dye on TiO: single crystals was derived from analysis 
of adsorption isotherms measured at 21.5 and 36.5degreeC. In addi- 
tion to the photo-oxidation process, a photoreduction was also 
observed upon cathodic polarization of the semiconductor. Action 
spectra revealed participation of solution dye molecules in this 
reaction; the reduction rate is dependent upon oxygen concentration 
longer bonds form the edges of hexagons, while the shorter ones in solution. It was concluded that the oxidized dye in solution 
occur Only in the pentagons. There is a definite trend for the longer 
bonds to be associated with shorter covalent O—D distances and 
greater deviations from O—D...O linearity. The scattering density of 
the ethylene oxide guest molecule was best fitted by a model with 
24-fold disorder, more consistent with small barriers to reorientation 
than with free rotation. A residual scattering density was also P| 
observed within the dodecahedra, corresponding to approximately 
ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 38097 
38083 Medium cluster model for effects. 
the condensed phase as being penne by a cluster of regularly 
arranged molecules ne a central molecule and a variable 
il_ coordinate ysis are to determine the modes o occur in the nitric oxide-hydrogen sulfide gas mixture to produce 
vibration of the condensed phase cluster, and the isotopic reduced protonated hydrogen sulfide positive ions and protonated ammonia 
partition function ratio is calculated by using an appropriate number positive ions. No rearrangement reactions were observed in the 
of normal frequencies of the modes attributable to motions of the nitric oxide-sulfur dioxide mixture. (GRA) 
38087 
case of methane isoto} the medium cluster calculations have fornia Uni 
yie! 1975. Contract . 00. 
= During our contract period with the office of Naval Re- 
ige search, we have developed, perfected and applied a new form of 
f molecular spectroscop 
tions. cesses. We call this 
of molecules is cr 
in a high vacuum, essentially collision free, environment. molec- 
ELECTROCHEMISTRY ular fragments resulting from the photon absorption are detected by 
a time of flight mass spectrometer which is normal to the plane of 
| the molecular and photon beams. The nature of the recoiling frag- 
ments may be determined from their mass spectra. By measuring the 


3922 

eae (A1A2). Interim report 1 Apr 76—31 
Mar 77. Lewis, R.S , K.Y.; Lee, E.K.C. (Californiz Univ., 
Irvine (us A). Dept. Chemise) 10 Jul 1976. Contract N00014- 
75-C-0813 


Society, 30 Aug-3 Sep 76, San Francisco, Calif. 

A sensitive and quantitative spectroscopic method of detect- 
ing the hydrogen atoms formed in photolysis has been developed. 
The near infrared emission from HNO produced by recombination 
of H and NO is monitored. (GRA) 


38089 (AD-A—032444) Phote:iissociation spectroscopy of Cos(- 
)*. Interim report, 1 Jan—31 Dec 1975. Moseley, J.T.; Cosby, P.C.; 
Peterson, J.R. (Stanford Research Inst., Menlo Park, Calif. (USA)). 
Nov Contract DAHC04-73-C-0016. 27p. Q 03/MF 

The photodissoication cross section of the carbon trioxide 

ive ion has been measured over the wavelength range from 

ee -9 nm to 694.0 nm, and reveals detailed structure reflecting the 

vibrational spacings of the predissociating excited electronic state. 
From an analysis of the structure, three vibrational modes of the 
excited state pate energies of 900/cm, 1470/cm, and 880/cm were 
identified. The bond energy of the carbon trioxide negative ion (to 
separation into a carbon dioxide molecule and an atmoic oxygen 
+ or - 0.1 eV and the 
electron affinity of carbon trioxide was found to be 2.9 + or - 0.3 
eV. By comparison with theoretical calcuations, the lowest predisso- 
ciating state was identified as the one doublet A one state. Observa- 
pete, other excited states of the carbon trioxide negative 
ion are made. (Author) 


38090 es Studies of the 
rates via laser irradiation in the infrared. Final report, 1 Sep 1973—31 
Aug 1976. Bauer, S.H.; Lory. E E.R.; Chien, K. (Cornell Univ., Ithaca, 
N.Y. (USA). Dept. of Chemistry). 15 Oct 1976. Sp. Q 02/MF AOI. 
The objective of this research project, to discover a reaction, 
involving a sizable substrate (more than three atoms) the rate of 
which is selectively augmented by infrared laser radiation, has been 
achieved. A preliminary analysis led to criteria for the selection of 
an optimum reaction type, and for setting the most suitable experi- 
mental parameters. The self-scavenging decomposition was studied 
for a borane adduct: 2 HsBPFs yields B2xHs + 2PFs. The relative 
photolytic efficiencies of the various lines emitted by a CO2 laser 
were measured as was also the dependence of the rate on laser 
power, gas pressure and reaction cell temperature. Specificity of 
vibrational excitation was demonstrated in several ways, most direct- 
ly by the observed isotope fractionation of H/D and B/"'B ratios. 
The mechanism of the photoactivation process developed is in 
quantitative agreement with the observed conversion. A dynamic 
model (based on a normal mode analysis) was proposed for the 
selective activation. In a parallel study of borane adducts, we evalu- 
and abstraction reactions. Rational structures were proposed for 
corresponding transition states. (Author) 


38091 Temperature dependences of the ultraviolet absorption 
cross sections of CCl.F. and CClF, and their stratospheric signifi- 
pg Chou, C.C.; Smith, W.S.; Ruiz, H.V.; Moe, K.; Crescentini, 

; Molina, M.J.; Rowland, F.S. (Univ. of California, Irvine). J. 
Phys Chem. ; 81: No. 4, 286-290(24 Feb 1977). 

The photoc absorption cross sections of CChF2 and 
CClsF have been measured between 1900 and 2200 A for strato- 
spheric temperatures in the range from 212 to 257°K. The cross 
sections are monotonically lower with lower temperatures, with 
larger decreases for the longer wavelengths. The calculated photo- 
dissociation coefficients at each stratospheric altitude are corre- 
lower than previously estimated. The atmospheric resi- 

times for CClF2 are 8 to 17 percent longer than estimated 
from room temperature absorption cross sections. The changes are 
much smaller for CClsF, corresponding to about 3 to 6 percent 
increases in residence times. 


38092 Charge-transfer photochemistry of 
. Orhanovic, M.; Sutin, N. (Brook- 


haven National Lab., Upton, NY). Jnorg. Chem.; 16: No. 3, 550- 
554(Mar 1977). 

The continuous photolysis of Co(NHs)sSCN** has been stud- 
ied as a function of excitation wavelength, temperature, and the 
composition of the medium. The major photolysis products are 
Co(NHs)sNCS* and Co* with Co(NHs)sH2O* being formed in 

jut to nm spectral region suggesting 
are derived from the * and acne charge-transfer excited 
state. The results are discussed in terms of a model in which 
hotoisomerization of the sulfur-bonded thiocyanate results from 
ic factors in the electron-transfer collapse of the 
)s**,.SCN radical pair while the retention of configuration 
results from the deactivation of the LMCT excited state without its 

net dissociation into radicals. 


ERDA ENERGY RESEARCH ABSTRACTS 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 38034, 38084, 38672 


38093 (AD-A—033409) Organometallic liquids as potential dosi- 
materials: a pulse radiolysis study of the 
of Si, Sn and Pb. Technical note. Hosszu, J.L (Armed F 
pera Research Inst., Bethesda, Md. (USA)). Jun 1976. Tp. 
The me re) tic op spectroscopy 

i ed to observe the very short-lived transients prod y pulse 
pee = em of some of the tetra-alkyl compounds of Si, Sn and Pb 
doped with naphthalene and toluene. The feasibility of utilizing such 
bimolecular compounds for time resolved dosimeters in the low- 
energy x-ray region has been demonstrated. This represents an 
additional method for refinement of the the pulsed radiation profiles 
such as might be encountered in nuclear weapons uses. 


38094 Decay kinetics of the hydrated electron, 
Grossweiner, L.I.; Baugher, J.F. is Inst. of Tech., Chicago). J. 
Phys. Chem.; 81: No. 2, 93-98(27 Jan 7) 

A model is proposed for the decay of hydrated electrons 
 ennag ae by photoionization of inor; anions and aromatic so- 
utes, in which the electron diffuses gh a considerable volume 
of the medium before recombining with its radical coproduct, d 
which time it may react with mgt gh or electrons and 
generated in other geminate pairs. The analysis based on ‘itesion 
recombination dicots leads wea a new decay function in 
ment with electron decays observed by 265-nm laser 
of aqueous I~, Fe(CN).*, tryptophan, and tyrosine. The 
of the electron lifetimes on scavenger concentration and the initial 
electron concentration is in quantitative agreement with the theory, 
where the latter is developed in terms of a time-dependent rate 
constant to include the bimolecular electron-electron and electron- 
radical reactions. The recombination lifetimes are approximately 10‘ 
times longer than predicted by the Noyes recombination theory and 
comparable to those deduced in the earlier gprs scaveng- 
ing experiments of Stein and co-workers. It is proposed that the 
initial separation of the hydrated electron and radical suppresses fast 
“Noyes type” recombination and permits the electron to enter a 
rdicl in which diffusion-limited back reactions with the original 

ical remain probable in the absence of high scavenger concentra- 


ood agree- 
photolysis 


38095 Pulse radiolysis studies of Zn* reactions. Rabani, J.; 
Mulac, W.A.; Matheson, M.S. (Argonne National Lab., IL). J. Phys. 
Chem.; 81: No. 2, 99-104(27 Jan 1977). 

The chemical reactivity of Zn* toward a number of radicals 
and molecules was determined using the technique of pulse radioly- 
sis to produce Zn* in aqueous solutions containing ZnSO, and one 
or more of the He, methanol, 2-pi 
propanol, N2O, H2O2, H*, and sodium formate. following rate 
constants were measured, all in units M~'s~*: k(Zn* + Zn*) = (3.5 
+- 1.0) x 108 -d(Zn* )/dt = 2k(Zn* )* k(Zn* + H) = Cc 39 Aw 0.5) x 
10% k(Zn* + CH2OH) = (2.5 +- x 10% + 
= 13 x 108 k(Zn* + (1.6 x 10% 
assuming 0.02 M N2O/atm; K(Zn* + NEOs) = (2.45 +- 0.2) x 108 
k(Zn* + CO.~) approximately equal to 4 x 10% k(Zn* + acetone) 
less than k(CO.~ + less than 2 x 
104 k(e/sub + Zn™*) = (9.5 +- 0.3) x 10°x -2.04'/2/ 
(1+ 1/2)/, where p is the ionic strength due to ZnSO, MgSO,, or 

MnS6, in the range 00.2 M. A number of extinction ts at 
310 nm were determined: epsilon/sub Zn*/ = 13000 +- 1000, 
epsilon/sub CH2OH/ = 270 +- 15, epsilon/sub (CHs),COH/ = pa 
+- 15, and epsilon/sub CH2C(CHs),0H/ less than 10 M7! 
Except for epsilon/sub Zn*/ these agree with previously a pluhed 
values. The present measurements of the rate constants for two 
alcohol radicals reacting also agree with earlier results: k(CH2OH + 
CH20OH) = (1.5 +- 0.1) x 10° and k((CHs),COH + = 
(6.5 +- 0.5) x 10°. The Zn* reactions and the relati 

earlier work are discussed. Atomically 
Zn*, With water ut to thas s. 


38096 Pulse radiolysis study of aqueous benzene solutions. 
S.; Schmidt, K.H.; Hart, E.J. (Argonne National Lab., IL). 
J. Phys. Chem.; 81: No. 2, 104-109(27 Jan 1977). 
The reaction of the hydrated electron, the H atom, and the 
OH radical with benzene in aqueous solution, and the decay of the 
reaction products, have been studied and the data evaluated with the 
aid of computer model calculations. The present results are quantita- 
tively consistent with the assumption that the reaction product of e/ 
sub aq/~ and benzene, CsHe~, protonates rapidly on a 
timescale to form CsH:. It is shown that the spectra of the observed 
reaction products of e/sub aq/~ and H, with benzene, 
are identical in shape and peak absorption, and that the two products 
have the same rate of decay. The following rate constants were 
measured (B = CsHe): k/sub e//sub aia -//sub +B/ = 9 x 10° 
+- 5 percent, k/sub H+B/ 2 x 10° +- 5 
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aon, k/sub OH+B/ = 7.75 x 10° M~'s~! +- 5 percent, k/sub 
+BH/ = 8.7 x +- k/sub BOH+ BOH/ 
= 4.6 x 10°M~'s~' +- 10 percent, wi sub BH/*? = 3550 
+- 5 percent and epsilon/sub BOH/** = 2100 
ee ay H, and OH with tert-butyl alcohol 


y-irradiated hydrocarbon crystals. Yields, decay, and pho- 
of radicals: carbanion formation. Wilkey, D.D.; Fenrick, 
bane J.E. (Univ. of Wisconsin, Madison). J. Phys. Chem.; 
Feb 1977). 
of po mg ey n-alkanes at 77°K are independent of carbon 
from C¢ to Cio, are approximately 70 percent higher than in 
glassy branched alkanes, and are approximately 40 percent 
Hy the protiated forms than for perdeuterated. In an un- 
bey A paces of n-CgHis, the G(R.) and decay kinetics are 
consistent with a rapid intraspur decay followed by second-order 


were also 
38097 
H.W.; 

No. 


81: 
tion 
number 
the 
crack 


of 
protiated n-alkanes are removable by exposure to 254-nm light, 
compared to 18 percent or less in deuterated n-alkanes. Thermall 
the photoinduced removal of radi radicals occurs. 

i removal of radicals and photoisomerization 

well as at 77°K. Ultraviolet absorption by carban- 

ed, and an upper limit of 0.25 has been set on 

. The carbanion concen 


38098 ENDOR study of the 3aH radical in deoxycytidine 5'- 
phosphatexH2O . Close, D.M.; Fouse, G.W.; Bernhard, W.A. (De- 
— of Radiation Biology and Biophysics, The University of 
hester School of Medicine and Dentistry, Rochester, New York 
14642). J. Chem. Phys.; 66: No. 10, 4689-4693(15 May 1977). 

_ The dominant radical observed at room temperature in 
phate (CMP) 

anisotropic hyperfine g to three a hydrogens. 
principal values of these three couplings, determined by an ENDOR 
slop -18.77, -42.96, -71.16 MHz; a (2):-19.15, -44.24, 
18 MHz; and a (3):- 11.69, -25.77, and -34.93 MHz. Detailed SCF 


REFER ALSO TO CITATION(S) 37084 


ponte of the dissolution of refractory 
~ Fit. at 100°C. Tallent, O. 
National Lab., TN). Nucl. Technol.; 32 


i 
that oxidation of dissolved Pu(IV) hel; 
¢ of a fluoride ion as a catalyst and is thus hi 


The trimeric compound Us(CH;3NCH2CH2NCHs). was syn- 
thesized by the reaction of tetrakis(diethylamido)uranium(IV) with 
dimethylethy! ine in pentane in a dry argon atmosphere. The 

are monoclinic, group P2/ a, a 17019 A, b = 

9932 A,c = 11013 A, 07.45°, and d/sub calcd/ = 2.302 g/ 
cm? for Z = 2. The three uranium atoms form a linear chain with 

uranium- 


perature range 4.6 to 100 K with no evidence of magnetic ordering. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 37212, 39032 


). Project Squid Hi 
tract NO0014-75-C-1143. 97p. SQUID. 


MF AOi 
Prepared in cooperation with United Technologies Research 
Center, East Hartford, Conn., Rept. No. UTRC/R—76-952296-2. 
Laser Raman scattering techniques for combustion diagnosis 
have undergone considerable development in the past hn na 
and are now being employed in a number of fundamental fone 
investigations. However, from an instrumentation viewpoint, practi- 
cal combustion environments can differ greatly from the poe 
typically employed in fundamental studies. In particular, 
Raman have shown laser 
ticulate (soot) incandescence to be an especially severe sed pe 
Particles in the measurement wa which, at flame temperatures, 
are already incandescent and contribute significantly to the total 
emission, absorb the incident Raman inducing laser radi- 
, heat to temperatures far above ambient, and emit greatly 
poem amounts of gray/blackbody radiation which can exceed 
the sought-for Raman signal levels by several orders of magnitude. 
Under Project SQUID sponsorship, a detailed study of this phenom- 
enon has been conducted, the results of which are reported herein. 


38102 (AD-A—032493) Investigation to the 
of laser raman 
Annual report, 26 Jan—31 Aug 1946. Babee AC. A.C. 
jue Univ., Lafayette, Ind. (USA). Project Squid Headquarters). 
1976. Contract NO0O14-75-C-1143. 2p. (SQUID-TR- 
UTRC—3-PU). Q 02/MF AOI. 
Prepared in cooperation with United Technologies Research 
Center, East Hartford, Conn., Rept. No. UTRC/R—6-952296-3. 
Laser Raman scattering diagnostic techniques may be pre- 
cluded from application to ical combustion devices due to a 
variety of laser-particulate (soot) interaction ‘noise’ effects. Under 
the subject contract the laser particulate interaction has been studied 
in some detail. Laser induced particulate temperutures have been 
measured as a function of laser flux and are found to agree fairly 
The scaling of the absolute noise has 
etn nahren noise has been found to saturate with increasing 
lenses. The 
in an unsteady 


roe temperature but on the magnitudes and 
Noise sampling and subtraction have been shown to be feasible and a 
measurement demonstration was performed on a soot 
laboratory burner using the above approach. (Author) 


38103 (AD-A—033619) Mixing and wey = mechanisms in 

R.B.; Harsha, P.T. (R and D Associates, Santa Monica, Calif. 
(USA), 1976. Contract F44620-75-C-0065. 12p. Q 02/MF AOI. 
ular model for the analysis of turbulent reacting flows 


i predictions. The results of the compari- 
son have shown that the model is capable of accurate predictions of 
turbulent reacting flows. Additional work has included the submis- 

i a seri recommended tests to WPAFB/AFAPL. These 
are designed to get data of direct practical use as well as data 
development. Steady-state combustion perfor- 

stabilization as functions of fuel type, injector 

injection into the base recirculation zone 

included. Measurements include pressures, 
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center of a distorted trigonal prism of its neighbors; there are three 
bridge bonds and three single bonds with average distances of 2.57 
and 2.21 A, respectively. Optical and near-IR spectra of various 
solutions are reported; these data suggest the molecule is also tri- 
meric solution. The susceptibility of 
U3;(CHs NCH2CH2NCHs} follows the Curie—Weiss law in the tem- 
38101 (AD-A—032492) Appicability of laser Raman scattering 
diagnostic techniques to practical combustion systems. Technical 
28 Jan—31 Aug 1976. Eckbreth, A.C. (Purdue Univ., La- 
— uarters). Oct 1976. Con- 
reaction of randomly distributed radicals, as observed in glasses, in q : 
contrast to the decays observed in sam- TR-UTRC—4-PU). 05/ 
state after a dose of approximately 2 x 10 eV g™'. Phase effects on 
G(R.) in pclycrystalline cyclohexane have been examined. 
CX=C(Hs)Y. The relationship of the 3aH radical observed in 
S‘dCMP, to similar radicals observed in cytidine and 3'CMP, is 
discussed. A reaction scheme is proposed to show how the 3aH 
radical could be formed in the Cs/sub 7/—C;/sub 7/ region of the 
ribose moiety. 
RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 
PROPERTIES OF RADIOACTIVE MATERIALS 
38099 in nitric- 
Mailen, J.C. 
(Oak Rid : No. 2, 167- 
176(Feb 1977). 
The dissolution of refractory PuO2 in HNO3-HF-H2O dissol- 
vents was studied. Results showed that increasing either the HNOs 
or the HF concentration increases the dissolution rate, and that 
formati the rate. It was 
also fi ps maintain the 
dissolution. , — in dump combustors has been formulated and preliminary calcula- 
% tions have been carried out. The methodology involves coupling a 
38100 Synthesis, crystal structure, and optical and magnetic stirred reactor model for the recirculation zone(s) to a parabolic 
: properties of tris[bis(N,N’-dimethylethylenediamido)uranium(IV)], a mixing model for the directed flow outside of the recirculation 
trimeric complex. Reynolds, J.G.; Zalkin, A.; Templeton, D.H.; zones. This modular model includes the finite-rate formulations of 
Edelstein, N.M. (Univ. of California, Berkeley). Jnorg. Chem.; 16: Edelman and the turbulent kinetic energy turbulence models of 
No. 3, 599-603(Mar 1977). Harsha. Elements of the model have been compared with available 
comes from a different dimethylethylenediamine and gives the cen- peratures, flow rates, concentrations an as well as 
tral uranium atom an octahedron of six nitrogen nearest neighbors at observation of flame blowout (stabilization). Finally, recommenda- 
an average distance of 2.37 A. The terminal uranium atom is at the tions for future work have been defined. These include further 
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development of the modular model and the initiation of a unified 
model. In addition, it is recommended that consideration be given to 
the impact that the use of alternate (non-petroleum) fuels will have 
on the combustion characteristics of advanced combustor concepts. 
(Author) 
38104 Ge ae Scaling of radiative of turbu- 
lent diffusion flames. T kstein, G.H. (Factory 
Mutual Research Corp merce Mass. (USA)). Jun 1976. 5ip. 
(FMRC—22361-4; RC B66). Q 04/MF AO1. 
Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Research Applied to National Needs. 
Despite its recognized important role in fire, radiative ener; 
transfer is relatively less well understood than other aspects of 
. As yet, a quantitative determination of fire radiation from 
pape principles i is not possible, and alternative semi-empirical meth- 
ods must be employed. The present study, as part of a continuing 
effort to provide quantitative formulations of fire radiation, deals 
with the particular case of scaling the radiative properties of turbu- 
lent gaseous-fuel diffusion flames with fuel flow rate. Although 
——, restricted to this type of flame, the success of the work 
suggests that the general principles developed here may be — in 
future studies to other types of fires such as pool or w 


38105 Introduction to combustion phenomena. Kanury 
New York; Gordon and Breach Science Publishers, = cists. 
425p. $34.50. 

In a book designed for the to acquaint him with the 
phenomena occurring in Pend dong the emphasis is placed upon 
the chemical and physical processes occurring and their interactions 
in flames. The topics discussed are the chemistry of combustion, 
physics of combustion, kinetically controlled combustion phenom- 
ena, diffusion flames in liquid fuel combustion, combustion of solids, 
combustion of gaseous jet fuels, and flames in premixed gases. The 
thermodynamics, thermochemistry, and equilibria of reactive mix- 
tures are presented in appendices. (JSR) 


ENGINEERING 


GENERAL ENGINEERING 


38106 What is a ‘VIK’-motor. Reissig, W. (Vereinigung Indus- 
trielle Kraftwirtschaft (VIK) e.V., Essen Piteeciee F.R.)). Chem. 
Ind. (Duesseldorf); 28: No. 9, 538-539(Sep 1976). (In German). 

The use of electro-motors especially in chemical production 
often makes demands of the technical design of the motor es are 
not fulfilled by many of the ‘normal’ motors. For this reason, one has 
frequently had to produce ‘special designs’. Between the VIK (Ver- 
einigung Industrielle Kraftwirtschaft) and the users, the 10 essential 
requirements demanded of an electromotor used in chemical produc- 
tion were mn Wee pon. The technical specifications concern three- 
phase asynchronous motors for low voltage (U <= 660 V) and for 

ety’ 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 37328, —_ 37432, 37525, 
37526, 37527, 37528, 37529, 37530, 37531, 37532, 
37537, 37538, 37539, 37540, 37541, 37542, 37348 
37546, 37547, 37548, 37549, 37550, 37551, 37552, 
37557, 37558, 37559, 37560, 37561, 37562, 37563, 
37566, 37567, 37569, 37571, 37572, 37573, 37574, 375 7576, 
37577, 37579, 37587, 37664, 37665, 37666, 37668, 37780, 37972, 38189 


38107 (N—76-22496) Heat pipe radiators for space. Annual 
report. Sellers, J.P. (Tuskegee Inst., Ala. (USA). School of Mechani- 
cal Engineering). Jan 1976. Contract NAS9-13844. 90p. (NASA- 
CR—147659;HP—2). NTIS $5.00. 

Analysis of the data for heat pipe radiator systems tested in 
both vacuum and ambient environments was continued. The systems 
included (1) a feasibility VCHP header heat-pipe panel, (2) the same 

el reworked to eliminate the VCHP feature and referred to as the 
easibility fluid header panel, and (3) an optimized flight-weight fluid 
header panel termed the ‘prototype.’ A description of freeze-thaw 
thermal vacuum tests conducted on the feasibility VCHP was in- 
cluded. In addition, the results of arnbient tests made on the feasibil- 
ity fluid header are presented, including a comparison with analyt- 
constructed and a computer program wri program was 
used to make a comparison of the VCHP and fluid-header concepts 
for both single and multiple panel applications. The computer pro- 
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was also employed for a parametric study, including optimum 
38108 and of a cryogenic variable 
conductance axial grooved and K Engineering, Inc., 
Towson, Md. (USA)). Mar more 32p. (NASA-CR—137882; BK— 
008-1009). NTIS $4.00. 

An investigation to adapt axial grooved designs to the gammit 
of heat pipe thermal control techniques, with particular emphasis on 
those suited for cryogenic applications was conducted. In a — — 

g both active and passive gas control, diode desi; 
ing liquid or gas blockage, or a liquid trap, are evaluated. oa ey? 
the liquid trap as a secondary heat pi or forward mode operation 
during diode shutdown is also studied. This latter function is basical- 
ly that of a thermal switch. Finally, a system capable of hybrid 
functions consisting of gas-controlled variable conductance and 
liquid trap diode p> ll or thermal switching is 


carbon monoxide emis- 


industrial gas .R. » Whip- 
NJ); J. B: Fitch, A.H. Combust. Sci. Technol; 11: 
unburned hydrocarbons were measured in the exhaust of a small 
industrial gas turbine engine. Using a rate limited partial equilibrium 
——- the mechanisms responsible for excessive carbon monox- 
concentrations are studied for the entire turbine power range. A 
simple model is formulated from these mechanisms which yields 
reasonable agreement with measured values and predicts the CO 
emissions variation with load. It is shown that excessive CO emis- 
sions are caused by the rapid quenching of primary zone combustion 
gas by the dilution air jets. At the jet interfaces, a fraction of the gas 
contains CO concentrations far above equilibrium. A contributing 
factor to excessive CO emissions is the poor fuel distribution in the 
primary zone. Where fuel burns with air at an equivalence ratio less 
than 0.6, some of the CO formed by rapid antag oxidation of the 
fuel remains throughout the engine. Minimum CO emission rates 
studied would be obtained by 
uniform mixture of fuel and air inthe primary zone ata 

ratio 


Impact loads on beams on elastic foundations. 
N.S.V.; Prasad, B.B. (Indian Inst. of Tech., Kanpur). pe vs 

55/8 1-14 of In Structural mechanics in reactor technology. ay, 

.A. (comp.) fuer Materialpruefung, Ber 
many, F.R.)). Amsterdam, The Netherlands; North Fiollend m3) 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 1975). 
Quite often, complex struc 


is studied in detail in the present ipomipeies both fd oma and 
methods 


pe rig en The analytical include analysis and energy 
method. The effect of foundation parameters (stiffness, and damping 
constants) on the dynamic responses of the beam-foundation system 


method, the beam-foundation system is treated 
vibrations and the forcing function has been obtained 
Hertz’s law of impact. In the case of free-free end iti 
beam, the rigid body modes and the elastic 
to obtain . The 
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201-21 
tics 
ence; Boston, MA, USA (15 Jul 197 
operating temperatures with sodium heat pipes containing simple 
wicks comprised of layers of woven-wire screen. After each pipe 


beams in engineering analysis and design. Also, ed 
the responses of shallow shells are mathematical] 
equations governing the responses of beams on 4 
has been analysed. In modal analysis, the free-vibr 
been solved by replacing the applied impulse 
conditions and the solution has been obtained as 
ee tion of an infinite sequence of discrete eigen-vec 
using modal analysis are higher than those obta 
method. From the present study it is observed tha 
preferable to energy method. 
38111 Performance tests of gravity-assist hea 
wick structures. Kemme, J.E.; Deverall, J.E.; 
were achieved in the vertical tests, but good aj 
measured and calculated limits was not alwa 
imperfections, in the form of spaces between scree 
large openings, were beneficial during horizontal 
they provided low-impedance flow paths for liq 
— 
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F 
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vertical operation, however, the openings filled with vapor and 
sometimes produced superheat limitations which seriously reduced 
ne. In some tests, superheat limitations were eliminated b’ 
g fine-mesh screen between the wick and heat-pipe 

that gravity-assist performance can be improved 
by large wick passages which are located away from the heat-pipe 
wall, but the passages must be arranged so they collect condensate 
readily and protect this condensate from the flowing vapor. 


38112 Axisymmetric aspheric lens figuring for the small shop. 
Brown, N.J. (Lawrence Livermore Lab., CA). Opt. Eng.; 15: No. 5, 
yo OS predicting wear patterns fi heric 

‘or axisym- 
metric lens figuring employing simple mple graphic and algebratc com 
tation is presented. It is written for small shop optician 
than the academician. 


38113 New concept in planetary probes: the mars penetrator. 
Spaceflight; 18: No. 1976). 
conceptio: esi: operating parameters of an earth 
vehicle for the subsurface properties of the 
Mars are eon (TFD) 


38114 Hot gas A.; Mueller, H. (to Interliz 
Anstalt). US Parent PYSERTS 189. 5 i977. Priority date 7 Dec 
1974, German, Federal Republic of (F.R. Germany). 8p. 

A hot gas generator for the production of hot combustion 
gases includes a cylindrical combustion chamber having an inner and 
an outer air conduit concentrically di thereabout. A fuel 
nozzle means is arranged at one longitudinal end of the cylindrical 
combustion chamber and an exhaust port is arranged at the other 
nal end of the cylindrical combustion chamber on which the fuel 
nozzle means is arranged. Combustion air from a blower or the like 
flows through the outer air conduit into the inner conduit where it is 
heated by the cylindrical combustion chamber and then passes 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 37350, 37851, 38116, 38154, 
38963, 38964, 38967, 38968, 38969, 38970, 38971, 


Technical Davidson, A. oe 


and microcomposite wire. report. 
Univ., Cambridge, Mass. (USA). Div. of ae ae Applied 
Physics). Jan 1976. Contract N00014-76-C-0032. 246p. NTIS $8.00. 


by National Science Foundation, Washing- 
ton, De Grants Grants NS "DMR72-03020 and NSF-GH-34133. 

The report is in two parts. Part I is concerned with supercon- 
SQUID's. Part II a study of superconductive 
wires that have — applications in industry. The wires 
microcomposite of Cu, Nb, and Sn, made by process. (GRA) 


38116 (AD-A—031592) Theory and design of electrical 
. Annual 


(Westinghouse (USA). Research and 
Development Center). Sep 1976. Contract NO0014-72-C-0432. 20p. Q 


02/MF AO1. 
dated Jul 75, AD-A—014624. 


38117 (AD-A—031620) High power study superconducting gen- 

erators. Final report 2 Jun 75—1 Mar 76. King, AE.; Kouba, CC; 
Smith, L.D. (W 
75-0206 


lucting 
the focus of the study; non 
most advanced conventional 


38118 Superconducting motors and lithium- 
water batteries for torpedo propulsion. Technical note. Johnson, A.W. 
(Defence Research Establishment, Ottawa, Ontario (Canada)). Jul 
1976. 14p. (DREO-TN—76-18). P 02/MF AO}. 

Presently-available information suggests that the lormance 
of the MK ter a supercon- 
ducting electric motor powered by a lithium-seawater battery. De- 
tails are given and recommendations for future work are described. 


38119 High power study: gener- 
ators, 


Jun—Dec 1975. Schipper, 


report, (AiResearch Mig Co. Co., Tor- 
rance, Calif. (USA)). 22 Jul 1 F33615-75-C.2071. 383p. 
Q 17/MF AOI. 


Parametric data and key computer codes were developed and 
point designs evaluated on the subject of conventional 
superconducting generators, and non-air-breathing turbines for high- 
power airborne application. In addition, a set of development and 
technology programs was developed as a means to enhance rapid 

development or reduce the technical risk of the various components. 


38120 (AD-A—032722) Noise limitations of rf SQUIDS. Tech- 
nical report. Buhrman, R.A. (Cornell Univ., Ithaca, N.Y. (USA)). 5 
Oct 1976. Contract N00014-76-C-0526. 38p. Q 03/MF AO1. 

A discussion is given of the noise sources and sensitivity limits 
of the rf biased SQUID. Both the low critical current inductive and 
the critical current hysteretic devices are considered. The 
intrinsic SQUID noise is treated by considering the internal flux 
response of a SQUID ring to an applied rf flux. While approximate, 
this approach yields the most direct picture of the nature of the 
intrinsic noise. Circuit optimization procedures for maximizing 
SQUID performance under various operating conditions are also 
outlined. Finally, the effects of non-ideal weak link behavior upon 
SQUID operation are treated. 


Superconductors power stations. Mortis, A.R. 
Metal Industries Ltd., Birmingham, Eng.). Indian East. 

No. 6, 1976) 

The characteristics of materials and advan- 
tages of their use in superconducting machines for power generation 
and in power transmission lines are discussed. The processing of 
pure niobium filaments in a matrix of bronze to form a NbsSn 
conductor with a 400 A critical current rating as compared with 150 
A for NbTi conductors is described. (LCL) 


38122 Adjustable magnetic gradiometer. Rein, C.R. US Patent 
3,962,628. 8 Jun 1976. Filed date 14 Apr 1975. 9p. 
The it describes a cryogenic 


magnetic field gradiometer 
wherein adjustments of areas presented by a superconducting wire 
loop, that is confined in a support structure within a cryogenic 
environment, are adjusted mechanically through wire positioning 
elements ~ a plurality of parallel shafts extending to the 
exterior of the environment. In one embodiment the positioning 
elements are cams that cooperate to position portions of a wire loop, 
while in another form bell crank levers are used. 


Danilov, V.V.; Likharev, K.K. (Joint Institute for Nuclear Research, 
Dubna). Sov. Phys. - Tech. Phys. (Engl. Transi.); 21: No. 11, 1419- 
1976). 

The shape of a SQUID interferometer signal is calculated as a 
function of the magnitude and sign of the detuning. (AIP) 


38124 shielding by superconducting shells. Perepelkin, 
E.V. (Physicotechnical Institute of Low Tempera- 
of Sciences of the Ukrainian SSR, Khar’kov). Sov. 

‘Tach Ph Transl.); 21: No. 11, 1422-1425(Nov 1976). 
sae films, ideal type II su uctors, su- 
juctors in a static, homogeneous magnetic field are examined. 

very weak fields the films shield can have the shielding property 
of a bulk superconductor. 
ductors are effective shields. The shi coefficient of we, 


ielding 
direction of the external magnetic field 


38125 Stable Josephson junctions fabricated by fritting. Bondar- 
enko, S.I; Matveeva, V.A.; Loboda, N.M.; Lo; v, K.B; 
Shul’man, ‘AS. (Physicotechnical Institute of Low ‘emperatures, 
Academy of Sciences of Ee ke 


by breakdo 
and Sn thin films are employed in the device. (AIP) 


Low-inductance 
Davydova, A.G.; Bondarev, V.B. (Physicotechnical Institute “of 
Low Temperatures, Academy of Sciences of the Ukrainian SSR, 


NEERING 3925 
38972, 38974 
} The objective of the program is to contribute toward new and 
improved rotating machines for Naval applications, with emphasis 
on superconducting machinery. Work has been performed on the 
: theory of ac losses in multifilament superconductors and experiments 
were made to check the theory. A list of publications and abstracts 
of scientific papers published under the contract is given. Some work 
is = jane on a novel normal homopolar motor and some other 
novel machines. 
weight, high power electrical generators in the 10 to 50 Megawatt 
range with output volteges up to 200 kV dc (after rectification). 
lepresenting the latest technology were The design and properties of Josephson junctions fabricated 
machines utilizing the re discussed. Nb 
lesign technologies were also studied 
to develop comparable performance data. Turbine requirements and 
integration features were studied to assure compatibility. A separate 
analysis of MHD electrical generator designs was also carried out to 
highlight comparable performance data for that type of power 
source. (auth) 
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Khar’kov). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 11, 1443- 
1976). 

detailed description of the design, fabrication, and charac- 
teristics a a SQUID interferometer is given. Superconducting Nb 
films are employed. (AIP) 


38127 Method for the manufacture of ac superconducting arti- 
cles. Meyerhoff, R.W. (to Union Carbide Corp.). US Patent 
4,012,293. 15 Mar 1977. Filed date 7 Aug 1975. 8p. 

A novel ac article is described a 
composite structure having a superconducting surface along wi 
high thermally conductive material. The superconducting surface 
has the desired physical properties, geometrical shape and surface 
finish produced Becs steps of depositing a superconductin; td 
upon a substrate having a predetermined surface finish — 
depositing a as yer of material on the superconducting 
layer and remo’ the substrate, the surface of the superconductor 
being a replica of the substrate surface. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


38128 (AD-A—026701) Protection afforded 7 towns against 
fallout from tactical nuclear weapons. re- 
sults. Final report Mar—Nov 75. Cohen, M.O. (Mathematical A 
cations Group, Inc., Elmsford, N.Y. (USA)). 1 Nov 1975. Contract 
DNAO01-75-C-0228. 62p. (MR—7046). NTIS $4.50. 

The fallout field produced by the employment of a tactical 
nuclear weapon (TNW) can vary significantly in activity over 
distances of the order of tens of meters. Since typical towns have 

on the order of hundreds of meters, the effects of such 
fallout can also vary significantly over the area of the town. In this 
study a methodology was developed to investigate fallout effects 
upon a representative West German town. Basement, first and 
second story and outdoor detectors were considered. Included in the 
investigation are the effects of local decontamination Face It 
is demonstrated that assumptions of a uniform fallout field cannot, in 
general, be a — to the situation of tactical nuclear warfare. Not 
only are the 50-hour exposure doses a function of position in town, 
but the protection factors, for the four different detector locations in 
an around a home, also vary with position in town-particularly for 
towns on the fringes of the fallout pattern. Although the methodolo- 
By developed is applicable to the general TNW fallout situation, the 


results presented, are for a a town model located in 


oom positions in and around the fallout field from a single weapon- 
wind scenario. Hence, care should be exercised in drawing 

conclusions about magnitude of the exposure dose distributions 
and town protection factors. Such general conclusions, however, 
could be drawn if future sensitivity analyses are performed. (auth) 


38129 (AD-A—026936) Effect on design 
criteria for hardened facilities: results of 


-structure interaction 
73—Jun 75. Windham, (Army Engineer W i aye Experiment me 
un Army Engineer W: 
NTi Miss. (USA)). Jun 1976. (WES- -S—76- 
The results of a series of two-dimensional plane-strain, dy- 
namic finite element, structure-medium interaction code ramen yon 
are presented. These calculations parametrically investi 
effect of variations in constitutive properties of the bac 
around a hypothetical, shallow-bi protective structure. Two 
parameter studies were conducted on this plane-strain idealization of 
a simple buried structure while under a A sr duration local surface 
air-blast loading: The first investigated differences in the dynamic 
response of the structure under loading due to changing the 
surrounding backfill from a dense (or well-compacted) glacial till to 
the same material in a loose (or poorly compacted) condition; The 
second is identical with the first except that dense and loose clay 
shale materials were simulated. The calculations indicated that, for 
the particular idealized a investigated, the use of loose rather 
than dense backfill results in (1) increased deflections across backfill 
sections; (2) increased loads on, deflections of, and thrusts, shears, 
and bending moments within the structure, and (3) increased ampli- 
tudes of the shock spectra for points on the inside surface of the 
structure. (GRA) 


38130 (AD-A—031283) Neutron and secondary gamma-ray 
doses in concrete structures. Final report. Mooney, L.G. (Radiation 
Research Associates, Inc., Fort Worth, Tex. (USA)). Jun 1976. 
Contract DAHC20-72-C-0123. 22p. (RRA—T7605). P 02/MF AOl1. 
Adjoint Monte Carlo calculations have been made to deter- 
mine the neutron and -gamma doses along the vertical 
center line of a one-room concrete structure with and without 
windows. The doses are given as a function of geometric origin 
thet calvelotod at 1300 from a 30-dogres clevased 
t at m in air a ta- 
tive thermonuclear device. 


38131 (AD-A—031522) Blast loading on model dummies in two- 
room shelters. Final report. Coulter, G.A. (Ballistic Research Labs., 
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Aberdeen Proving Ground, Md. (USA)). 1976. Contract 
145p. (BRL-MR—2674). Q 07/MF. 
Experimental results obtained from the blast loadin, ng cf mele 
dummies inside scaled two-room shelters are given for 
open front walls. The translational velocities of the model pote 
are given as a function of shelter configuration and the experimental 
overpressure levels of 3 to 10 psi. The results obtained are scaled up 
to give predictions for full size shelters. 


38132 (AD-A—032133) Mine utilization in crises: planning 
Johnston, D.R.; Laney, M.N. (Research Triangle Inst., Research 
Triangle’ Peck NC (USA), Ecology ). Sep 1976, 
DCPAO01-74-C-0266. 134p. (RTI—44U-982-2). Q 07/MF 


This document Fe vides guidance to planners oe the use of 
underground mines as fallout shelters. The guidance is based on the 
assumptions that only locally available materials, equipment and 
manpower will be available and that 72 hours will be available for 
accomplishing the required upgrading of the habitability of the 
mines. Guidance is provided for installing or —— the ph 
ventilation, water supply, and sanitary systems in the 
guidance for lighting and ventilation improvements is = . 
previously conducted experimental studies, and the 
water and sanitation is based on information from existing literature 
concerning such emergency systems and minimum human require- 
pvc Example aoe plans are included to illustrate the use of 

manual. 


HANDLING EQUIPMENT AND PROCEDURES 


38133 eee Irradiated fuel 
dling system used in E.D.F. nuclear installations. 
Bertonneau, R.; Labrousse, M.; Aupetit, M. (International A’ 
Ra im y, Vienna (Austria)). 1977. 9p. (In French). (CONF. 
). V 02/MF 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
Since the problem of removal of irradiated fuels is 
a the solution adopted by the PWR-Plants ensemble of the 
IF has been the object of an in-depth study. First, a certain 
number of directions were defined for the study to be affected: the 
tion of a means of removal which is unique for each type of 
power level (900 and 1300 MW); decrease of the risks of incident by 
reducing the number of handling steps and by simplifying the 
employing gree 7p protection, decontamination, and appropriate 
intervention, and by the smallest possible number of removals; and 
transport by railroad over long distances with the possibility of 
exceptional removal or short distance transport by motor vehicle. 
The restraints involved with the following have been considered: the 
conception of installation and the means of handling, at the station as 
well as at the recycling plant; handling security in the fuel building 
which is either active (redundant bridge), or oapey (dash pot, 
concrete cells) or the two; the conception and rules o! 
the market; and the means of transport (weight and speed limits). 
The result of the study is, for normal rt, a 100 ton container 
with a 12 element capacity. The delicate tilting maneuvre must be 
performed with a installation. Protection against con- 
tamination is to be obtained by an hermetic system which encloses 
the container. An automatic hydrolaser system is envisaged for 
principal decontamination. The adoption of these principles will thus 
permit the EDF to evacuate, and the recycler to receive, the 
irradiated fuel under the most favorable conditions for the public and 
for the personne! of the installations involved. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


the Andarko Basin. Grace, R.D. Dallas; American Inst. i 
Petroleum (1976). ‘CO 


From 51. annual meeting of the Society of Petroleum Engi- 
Classic pressure control procedures are 

lished; however, procedures need to be stblbed fo situation 

other than classic such as in balanced and owtalonced doting ie 

the midcontinent region many areas are plagued by random abnor- 

mally pressured intervals. Generally, productivities are low in the 

abnormally pressured intervals. This combination of characteristics 

protective pipe in order to improve the economics of stratographic 

are very adept at bringing the situation pony hon 

most operators and contractors do not have the experience oF 


and han- 
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and procedures among those with the experience vary. This disserta- 
tion establishes the fundamental technology necessary to properly 
control underbalanced drilling problems, establishes procedures, and 
strikes. Development of the procedures outlined through field 
exploration in the midcontinent region. 


safety valve (SCSSSV). 
Inst. of Mining, Metallur- 


the Society of Petroleum Engi- 
Unined States of America (USA) (3 


A surface-controlled subsurface safety valve (SCSSSV) 
system without external wires or hydraulic lines needed for the 
valve’s operation is now available to the petroleum industry. Any of 
the current down-hole safety valves, such as Hydril, Otis, Camco or 
Baker, can be fitted to the valve operator. This is a totally fail-safe 
valve system, which can be overriden manually at the operator's 
choice to accomplish a number of different modes. The valve's 
operator is acoustically controlled by the operator's p 
settings at the surface. The receiver, translator, and valve actuator 

special mandrel that is run as a of 


of tubing betw 
flow valve is at the bottom of the down-hole 
tubing may be run below the valve. H wall hangers 
needed. The down-hole electronics is a 


1969—Nov i970. M Ww. i Co., 
Schenectady, (USA) 1971. Contract F33615-69-C-1805. 
25p. (S—71- fot NTIS $3.50. 

It has been demonstrated that the distortion and 


(AD—912780) Laser 
report 2 Oct 72-31 Aug 73. Gray, J.S. (Radiation, Inc FB 
Fla. — Jul 1973. Contract F33615-73-C-1026. 58p. "NTIS $4.50. 
A Laser Transceiver for 


ystem, 
us 100 kb/sPSK 
Gb/s QPSK demodulator plus 100 kb/sPSK downcon- 
verter, and two each 500 Mb/s bit synchronizer-signal conditioners 
bined modem- lormance at 


Output ranges from 20 to 30 dB for a wideband Eb/No range of 2 to 
to a state w 
hardware is practical. (Author) (GRA) 


38138 A for 
and self phase modulation in oe Seay, H. (Envi 
oe Agency, Denver, Colo. (USA)). 3 Aug 1976. 10p. Q 02/ 


placed negative i 
elements may be assembled in a laser system. 


38139 7-amino coumarin dyes for flashlamp- 
pumped dye lasers. Hammond, P.R.; Schimitschek, E.J.; Trias, J.A. 
meee tal Protection Agency, Denver, Colo. (USA)). 3 Sep 
dyes capable of lasing when properly excited. The dyes discussed are 
derivatives of 7-amino coumarin unsubstituted in the 4 position. It 
has improved photochemical stability but lases well in the blue-green 
region. The amino grou 
be part of a heterocyclic ring. 7-Diethyl amino coumarin and 
dimethyl amino coumarin are especially efficient and stable. This 
type of compound will lase easily when properly excited. 


38140 (AD-A—025974) Solid propellants for ry. ~ gas gen- 
erators. Ayers, O.E.; Murfree, J.A.; Martignoni, P.; Chew, W.M. 
Command, Redstone Arsenal, Ala. (USA)). 1976. 12p. 


NaBH, with Fe,O; to produce high purity hydrogen and the reac- 
tion of NaBH, with (NH,),SO, — a mixture of hydrogen 
and nitrogen have been investiga When deuterated compounds 
are used in place of the hydrogen-containing compounds, deuterium 
(D2) is generated in place of hydrogen (Hz). Propellant grains of 
NaBH, ‘e203 weighing approximately 0.08 kg have been prepared 
and used to generate high purity hydrogen for use as a laser 
cavity fuel and precombustor fuel in'a small HF/D '/DF chemical laser 
device. The propellant formulations that contain NaBH4 are very 
stable to moisture, exhibit no sensitivity to im or friction, and 
have autoignition temperatures above 773°K. its or 
similar type solid propellants are potential storage He gas sources 
that combine instant readiness with excellent ened characteristics 
and compact storage. The volumetric efficiency of these solid pro- 

pellants is equivalent to or greater than that of liquid hydrogen 

en. Experimental data from the 
chemical laser tests Contr that 
it grain is equivalent to comme: gen for use as a 
laser. (auth) 


cavity or precombustor fuel in the HF/DF c 


38141 (AD-A—026456) Transonic thermal blooming. Doctoral 
EF. Jr. (Naval School, Monterey, Calif. 


thesis. Carey, 
(USA)). Mar 1976. 120p. NTIS $5 

According to 
the density perturbations 
ing) as the Mach number unity. 
tis in the transnic equations the trend to and the 
values of the flow perturbation quantities are finite. The nonlinear 
etry in the At a Mach canter of ealavaliaaine 
tube area variation was found to be directly proportional to the 
change in total temperature. A steady, two-dimensional mixed flow 
solution has been found for the transonic thermal blooming problem. 
The solution for the density perturbations within a laser beam at a 
Mach number of precisely unity is given. (GRA) 


C. (Cali 
ine (USA). of Chemistry). 10 Jul 19%. Contract N00014- 
75-C-0813. 12p. iS $3.50. 

Emission spectra from two vibronic levels of HzCO have 
been obtained after a tunable dye laser excitation. From the measure- 
ment of the emission intensity distribution under varying pressures, 
the radiative transition rate from the 5(1) level was found to be 
confirms the earlier enhances the emission 
ee expectation based on the absorption. 


38143 (AD-A—026917) Annular converging wave 
Coe Mason, S.B.; Cross, E.F. (Aerospace 
Wop iris $4.00 Calif. (USA)). 1 Jun 1976. Contract F04701-7 6. 


A new of resonator that an annular 
mode by use of spherical mirrors has been developed. four- 
element cavity consists of an external confocal unstable resonator 
with a double-sided 45-deg coupling mirror and a flat feedback 
mirror. The flat feedback mirror is placed on the plane wave side of 
the confocal cavity to form an annular mode between the feedback 
mirror and the coupling mirror. A plane annular wave (matched to 
an annular gain medium) is fed back into the unstable resonator, 
— ou beam. its were lormed on a cw 
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38135 Acoustically controlled down-ho 
Pedigo, J.; Parker, W.H. Dallas; American 
gical, and Petroleum Enginee: 
From 51. annual meeting 
neers; New Orleans, Louisiana, 
Solid propellants have been developed and evaluated in a 
oo ee as potential sources of hydrogen for the 
HF/DF chemi laser. Formulations based on the reaction of 
moauuic in Tian Wil) Wi ince CQUIDIMCHL. 
ing depth can be below “paraffin” zones. The system does not 
. pleas production flow and will permit other wireline operators to 
pass to other equipment below the setting depth. 
LASERS 
REFER ALSO TO CITATION(S) 38037, 38688 
38136 AD—883641) Performance characteristics of a face 
prooviem in high DOW viaSS lasers Cal De 
essentially solved for large aperture lasers by —~ a General 
Electric slab laser concept which provides for uniform face pumping 
and face cooling of each slab. A mechanically simple ard optically 
effective design of the '‘Zig-Zag-FPL’ (Face Pumped Laser) has been 
tested in a 9 cm? aperture amplified module containing eight slabs of 
laser glass and cooled by an approximately index matching fluid. 
— results obtained in the course of this AF program are 
included. 
r induced fluorescence emission 
of the radiative transi- 
tion rates from two near! vibronic levels. Interim 1 
use in an Air Force Program 405B brassboard 1 Gb/s laser commu- 
nication system using quadraphase shift key modulation on a 7 
Gb/s is within 1.3 dB of the nonbandlimited PSK theoretical curve 
for BER’s to 10 to the minus 6th Eng over an automatic gain 
control of 20 dB and with 100 kb/s 
The use of a material with a negative nonlinear index of 
refraction to compensate for the positive nonlinear index of refrac- 
tion of a solid state laser amplifier is discussed. The negative-index 
material is placed between two laser ampli or a laser amplifier 
= ials. A chain of 


3928 ERDA ENERGY RESEARCH ABSTRACTS 


measurements indicated near-diffraction-limited beam quality for a 
peak on-axis intensity mode on the convex mirror. A nearly uniform 


38144 (AD-A—027128) electronic-transition laser systems. 
Part I. electron pumped systems. Midterm technical report no. 8 Aug 
75—15 Apr 76. McCusker, M.V.; Lorents, D.C.; Huestis, D.L.; Hill, 
R.M.; Nakano, H.H. (Stanford Research Inst., Menlo Park, Calif 
(USA)). Contract DAAHO1-74-C-0524. 73p. (SRI- 
76-46). NTIS 

See also <a 2, AD-A—027129. 

Considerable progress in the kinetic 
involved in rare mixtures, particularly 
Ar/lz, is reported gas system has 
high-power laser medium capable of being 
beam, e-beam-sustained discharge, or nuclear 
kinetic model involves the luction of excited rare gas, followed 
by two very fast neutral energy transfer steps. The selective energy 
flow is simply represented as Ar® to T° to Ie followed by colli 
relaxation of the I,* to a single state radiating the 342.5 nm band 
with high fluorescence yield. Extensive tal measurements 
were made to test this model and to measure the relevant rate 


against 
¢ pumping is discussed briefly 
approximately 20% is predict- 


38145 (AD-A—027129) New 
technical report No. 


Part II. Chemically systems. Midterm 
4B, 8 Aug 75--15 Apr 76. Eckstrom, D.J.; Prakash, S.G.; Perry, 
.W. (Stanford Research Inst., Menlo Park, Calif. 
Contract DAAHO01-74-C-0524. 48p. (SRI-MP— 


models are inadequate. Imposition of microwave and dc electric 
_N2O flame decreased BaO emission, thus reducing 


Chemical laser advanced nozzle 

ment. Final report. R.A.; Zajac, L.J.; Hurlock, S. 
(Rockwell a Park, Calif. (USA). Rocket- 


ducted to develop a new chemical laser nozzle concept, the tri- 


ed, and tested in 2.5-in-long by 0.4.-in-high nozzle exit configura- 
tions. Laser power tests of the tri-stream nozzles were conducted in 
a free-jet test facility capable of pumping to cavity pressures as low 
as 2.5 torr. The maximum power achieved with DF lasing 
using all helium diluent was slightly in excess of 80 kJ/Ib. The 
maximum DF specific power achieved with N2 nozzle diluent was 
approximately 60 kJ/Ib. 


38147 (AD-A—027667) Research studies on tunable optical 
parametric oscillators. Interim technical report 1 Oct 1974—30 Sep 
1975. Harris, S.E.; Young, J.F. (Stanford Univ., Calif. (USA). 
Edward L. Ginzton Lab.). Jun 1976. Contract F19628-75-C-0046. 
21p. (GL—2534). NTIS $3.50. 

The primary goal of this contract is research studies of 
tunable optical sources, and the development of coherent sources in 
new spectral regions. In particular, a major project this year has 


converters as a fe) um) 

transition has been developed. 

38148 Ee ee The nitrogen ion laser. Semi-annual 

technical report No. 2, 1 Jan—30 Jun 1976. Collins, C.B. (Texas 

Univ., Dallas (USA). Richardson Center for Advanced Studies). 30 

gg Contract N00014-76-C-0174. 5ip. (UTDP-ML—05). NTIS 


yc ler +) are 
have a linewidth less than 0.3 A. 
He(3+), were produced b es. beam 
gun, APEX-1, into sev: atmospheres 
. Excitation current densities ranged from 1.1 to 2.5 kA/cm? 
1 MV over a 1 x 10 cm transverse Under these 
‘de of tee 427 nm laser radiation 
was found to be OF 16 relativ to the total 


38149 (AD-A—028043) Injection laser 
H. (RCA Labs., Princeton, N.J. (USA)). Jul 1976. Count N00014- 
76-C-0709. 7p. NTIS $3.50. 
A major objective of this study is the development of a 


pling 


possible into the single-mode fiber. 
been developed for multimode fibers; 
to the single-mode 


38150 


variable area diffuser for 
Force Inst. of Tech., Wri i L 
——- Jun 1974. . (GAM-ME—74J-1). NTIS $4.00. 


formance of a variable area diffuser downstrem of an array of 


to model a gas dynamic laser with an array of five nozzle 

a constant area section, and a converging-diverging diffuser. 

Air at's temperature of 70°F and at total pressures ranging from 100 
to 210 psig was expanded through an area ratio of approximately 66. 
various pressure measurements the Mach number was found 
decrease from M = 6.4 at the nozzle exit to approximately M = 
decrease was attributed to the 


throat shocks. The minimum starting area ratio of the diffuser was 
0.59, which agrees well with one dimensional theory. 


38151 (AD-A—028300) Kinetic measurements on the fate of 
excited BaO from the Ba/N2O chemical pumping reac- 

gg Gould, R.K.; Fontijn, A. (Aerochem 
Research Labs., , Princeton, N.J. (USA)). Apr 1976. Contract 
F29601-74-C-0092. (TP—325). NTIS $4.50. 

There is a vital interest in an effective 
laser. As pumps for such lasers, hi i 
metal atom oxidation reactions offer 


38152 (AD-A—028732) A 
fusion model for continuous-wave 


IM. ( Corp., El 
Lab.). 23 Jul 1976. Contract 


- 
Calif. (USA). ysics 
701-75-C-0076. 60p. $250 


& 
= 
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z 
canno ‘ adiatng VOM lav DCCL i VOIMMIICS 
their cc at room temperature. Outputs of 35 mJ have been obtained from 
and a projected overall efficiency o' the 16 cc working volume at 30 atm pressure under these conditions. 
ed. (auth) Thermal scaling of the laser has been investigated and a strong 
inverse dependence of laser output on gas temperature was ob- 
served. 
visible chemical lasers are reported. During this period, intracavity Teng of a single-mode fiber, keeping both aligned and _cou- 
dye laser measurements on a Ba + N:2O flame revealed absorption 
on several BaO transitions and indicated large concentrations of Ba 
and Ba(+) metastables. Additional measurements on Ba + N2O in a 
heat-pipe-oven reactor confirmed the dominant role of metal atom 
density on BaO photon yield, and showed that current kinetic YY (AD-A—028237) Investigation of the performance of 8 
. (Air 
hool of 
opes for a hybrid discharge-chemical laser. A shock tube program 
was initiated to study premixed, pulsed reactions of volatile encapsu- Il. ( 
lated metals with oxidizers. So far, we have examined (Ni(CO), with 4 1976. 
N2O and NF; and Sn(CHs), with N2O. Molecular emission from 
between the nozzle exit and the diffuser entrance. The study was 
expected on the basis of flame studies. An analysis of the excited conducted on a blowdown wind tunnel and the test section was ncte 
molecular state production expected from atom association reactions Exp 
in a shock tube-expansion nozzle environment indicates that the ch 
| maximum gain expected is less than 10~-*cm. Thus, this does not and p 
appear to be a feasible approach to development of visible chemical 381 
lasers. (GRA) 7 D 
irreversible effects of friction, the nozzle blade wakes, and the nozzle jae 
HF(D 
used. 
stream (or three-stream) chemical laser nozzle. This nozzle expands the s 
the cavity fuel and the fluorine atom (combustor effluent) flows of app 
through the same nozzle. The fluorine and cavity fuel streams are 1 mm. 
separated by a layer of diluent flow to inhibit intermixing and stream 
reaction of the fluorine atom and cavity fuel in the nozzle. These for 
three streams (fluorine atom, diluent, and cavity fuel) form a basic active 
unit, or element, of the device, and the number of elements per unit the research on such reactions has been devoted to the kinetics of ed tub 
length of nozzle is the most important parameter affecting the emitter formation, photon yield meas:rements and spectral analysis. The 
" " " However, to optimize a system for possible use as a visible laser, it is 
present in an operational laser quench and vibrati ly relax the mm 
emitting electronic state, and to know the rate at which these pre rn approx 
deplete the lower laser level. In the present work, rate i } at 
for the electronic quenching and vibrational relaxation of the poten- Gow: 
tial l upper lasing state have been measured for BaO(A singlet Sigma), 
fo in the reaction, Ba + N2O to BaO + Nz, using Ar, He, Nz, 38157 
Oz, N2O, and Ba as the quenching/relaxation agents. BaO from tory de 
reaction (1) was studied because this reaction offered the most Special 
promise of the candidate 7 reactions discovered at the time (USA) 
this work was initiated. (GRA) 4401. 1. 
t dif- 


(AD-A—028755) Electron gun 
technical report No. 8, 1 Jan—30 Jun 1976, Clark, WM i 
GJ. (Hu Research Labs., Malibu, (USA)). has 197 
14-72-C-0496. 26p. NTIS $4.00. 
See also AD-A—021926. 


The of this 


i rmatics, Inc., 
1976. Contract MDA903-76-C-0254. 19p. NTIS $3. 
2 also Volume 2, Number 5, AD-A—027224. 
liection of 


Corp., Calif. (USA). Aerophysics 
6. Contract F04701-75-C-0076. 54p. NTIS $4.50. 
An improved technique for 
cw HF-DF chemical laser has been dev 


exit pressure of approximately 3 to 
a peak line-center gain of 10%/cm was 
on the maximum-gain P2(4) HF transition. A 
ly 10%/cm was also measured on the P1(4) HF 
= 1 cm. For DF, a peak gain of 4.7%/cm was measured on 
} motte P2(6) transition at x = 6 mm with the same molar 


(AD-A—029847) Indirectly funded research and explora- 
at the Applied Physics Laboratory fiscal year 1974. 
report. Hart, R.W. (Johns Hopkins Univ., Silver - Md. 


R.A.; Lange, W.J heey Research Labs., 
Pitsburg Pa. (USA)). Sep 1976. Contract 1-75-C-0135. 72p. 
vaccum annealing were used in an attempt to reduce the optical 
mirrors for high power lasers. The samples included micromachined 
copper and conventionally polished copper and molybdenum mir- 
rors. It was found that ion polishing and vacuum annealing resulted 
in a large decrease 40 to 50%, in the absorptance at 10.6 Mm for 
conventionally polished copper samples and a small decrease, 5 to 
10%, in the absorptance of micromachined oe conventional- 
ly polished molybdenum mirrors. After ion po! g and annealing, 
the absorptance of the conventionally polished copper mirrors was 
ow that ofthe micromachined posing proved 
in removing surface defects, such as machining marks, 
scratches, and embedded polishing grit, and oxide layers; however, 
for large amounts of material removed, differential sputtering of the 
various crystallites led to grain boundary delineation and surface 
removed by ion polishing which results in both maximum removal of 
surface fects and minimum roughening of the surface. The opti- 
mum amounts were found to be: 2500 to 5000 A for micromachined 


(AD-A—030849) Rare earth ion-host lattice interactions. 


ortman, E. (Harry Diamond Labs. 
1976. 68p. NTIS'$4.50. 
A—030658 
Theoretical crystal field parameters, Stark split energy levels, 

and matrix elements of the electric dipole operator between 
these energy states for the tripty tons in 
a. Lattice sums were per 
formed to obtain crystal field Components for the Y(3-+) eee by 
using reported x-ray data. (GRA) 


38160 (AD-A—031161) Research and 
ization of materials. 


io (USA). 
C-1666. 168p. (UDRI-TR—74-32). NTIS $6.75 
See also Rept. 


om, No. UDRI-TR—74-05 dated Feb 1974, AD— 
1 


This report is in two sections. The first section covers re- 
search on thermodynamic measurements and calculations 
= Cd,Te) system, Se, samarium, cobalt and titanium- 

bibliography on high temperature mass spec- 
from Chemical Abstracts from 1970-1973 includes 343 


ea See Study of molecular lasers. Semi-annual 
report 1 75—1 May 76. Wolga, G.J.; Bauer, S.H.; McFarlane, 
Cook T.A. (Cornell Univ., N.Y. (USA)). 1 Jun 1976. 
Contract N00014-67-A-0077-0006. 9p. P 02/MF AOl1. 

Research conducted at Cornell University on molecular and 
chemical laser systems is described. The objective of this work has 
been precise, quantitative information concerning the 
which vibrational and rotational molecular energy in 


with high Giozide laser paless coupled with chemile- 
energy carbon 

minescence spectroscopy. Specific technical results obtained were a 
new method for obtaining temperature dependent rates for atom 
deactivation of molecular vibration was devised and preliminary 
experimental results for laser ignited chemical reac- 
tions of interest to high frequency lasers. (auth) 
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The development of an analytical model for predicting the 
of HF lasers that result from the of atomic 
uorine with molecular hydrogen in continuously flowing systems is 
described. The model combines a temperature-dependent solution 
for a premixed laser system with laminar or turbulent flame-sheet 
mixing schemes to generate closed-form expressions for the two 
conditions of constant pressure (simulating a free jet) and constant 
density (simulating a —— confined flow). The various approxi- 
mations, including a fully communicating cavity and characteristic 
reaction and deactivation lifetimes, are discussed. Scaling laws that 
relate —— to the total pressure and nozzle parameters are devel- 
on. parison with exact numerical treatments for a wide range 
of conditions reveals that the model is consistently accurate to about 
10%. Finally, the ty of the predictions to the kinetic rate 
package and the utility of the pal = for performing parameter 
studies are indicated. 
develop various cold- 
that they have proper- 
ties . The plasma cathode 
the previous periods of copper, 5000 to 7000 A for conventionally polished copper, and less 
this program. The results of these studies have shown that the than 1500 A for molybdenum. Vacuum annealing of copper mirrors 
= cathode — is capable of producing large scale e-beams at 325 C for 1-1/4 yielded a decrease in absorptance after ion 
demonstrated 1000 cm?) at 150 keV and with a cw current density polishing but at the ex of grain boundary enhancement; howev- 
of 1 mA/cm? extracted through a thin foil window. er, vacui 
38154 (AD-A—028838) Sovrad: a digest of recent Soviet R and . 
D articles. Volume 2, number 6, 1976. Interim report. Hibben, S.G.; 38159 
Boy’ Md. (USA)). 
Jun 50. 
from the current Soviet technical literature. The intent is to supply a 
= look at items ee interest, including topics not necessar- 
ily named in the D. A interest profile, as a supplement to our 
reporting on specified topics. It is intended to publish this collection 
on a monthly basis, to continue to provide prompt coverage of 
numerous aspects of Soviet R and D. 
38155 (AD-A—028975) Cold cathode electron beam controlled character- 
COs laser performance. Final report. Lindstrand, RA; McKee 
Il. (Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). Jul Jun 1974, Earley, D.; Franklin, P.; Harris, R.; Stevens, S. (Dayton 
J 1976. 38p. (AFWL-TR—76-91). NTIS $4.00. . Contract F33615-72- 
A cold cathode electron beam controlled CO. laser has been i 
upgraded. Several methods were investigated to improve the laser 
performance and reliability. Subsequently, laser output ee was 78 
increased from an average of 40 J to a maximum in excess of 120 J. 
Experiments were performed to determine or modify the beam 
characteristics. Areas such as beam divergence, beam polarization, 
and pulse shaping were investigated. (GRA) 
38156 = Zero-power-gain measurements 
HFDF) fast-ecam, technique. Interim references. The second section includes chemical physical studies on 
oss, D.H. dye laser materials. materials were to: (1) 
— 2) fluorescence emission spectrum, radia- 
—_ tive y iif letime of fluorescence, (4) intersystem crossing rate and 
gain in a triplet-triplet absorption spectrum, and (5) various laser emission 
h a cw parameters. (Author) (GRA) 
HF(DF) single-line, frequency-stabilized TEMO00 mode probe laser is 
used. Through use of a flat rotating mirror and focusing elements, 
approximately 1 mm/ys with a spatial resolution of approximately 
The method, therefore, permits real-time obeervenions of the 
streamwise gain profile. The zero-power-gain = was observed 
for two-arc-driven chemical-laser nozzles with both HF and DF 
active species. The nozzles consisted of a 36-slit array with perforat- 
H? injectors and a 55-slit array with uniform H? injection. vate) recap cap ete 
F? nozzle exit widths were 3.8 and 3.0 mm, ively, and ued the d of freedom of the aitnete ot dient 
by collisions with molecules or atoms; the temperature dependence 
of these rates; conditions for _— ly generating high densities of 
electronically and/or vibrati ly excited boron containing diato- 
mics and triatomics; the rates of reaction between various boron 
hydrides and oxidizers to provide kinetic information relevant to 
as measurements. new laser systems; and homogeneous chemical reaction initiation by 
means of laser induced gas heating. The methodology employed 
38157 consisted of laboratory experiments utilizing laser induced fluores- 
tory cence measurements; quantitative EPR determination of atom con- 
(USA). 
4401. 144p. (APL/JHU-SR—75-4). NTIS $6.00. 
summarizes ly esearc 
Exploratory Development activities of The Johns Hopkins Universi- 
ty Applied Physics Laboratory during fiscal year 1974. 


38162 (AD-A—031759) Continued studies of x-ray generation by 
laser beams. Final report 6 Aug 73—30 74. Mallozzi, P.J. (Bat- 
telle Columbus Labs., Ohio (USA)). Feb 1976. Contract DNA001- 
74-C-0025. 37p. P 03/MF 

The principal result of this study is the production of 150 to 
200 joules of x-rays with Battelle's 12-beam neodymium-doped-glass 
laser. The x-rays were produced by focusing twelve 110-joule, 3-1/2 
nanosecond laser pulses onto separate points of a copper slab tar 
Time-dependent measurements of the x-ray output were made wii 
sclatifistor ond en converter streak comers. The shape of the 
x-ray pulse was found to closely follow the laser intensity for 
range of pulsewidths studied 
38163 (AD-A—031820) Metal atom oxidation laser. Master's 


tion sustained discharge for gas lasers. Final technical report, 2 Jan 
1973—30 Jun 1976. Lind, R.C. 


(Hu; Research Labs., Malibu, 
Calif. (USA)). Sep 1976. Contract N00014-73-C-0287. 14Ip. Q 07/ 
MF 


could 
y the 
determine the stalsblity limits of the techmique. These objectives 


extracted i 
developed which established that multikilojoule outputs at efficien- 
brightness 


cies of <20% are possible if improvements in uv source 
can be achieved. 


38165 Broadband and rg power infrared wa- 
veguide technical report, 25 Aug 1972—15 Oct 
1996. Chee, PK, Gilden, Ms Wagner R. (United Technologi 
Research Center, ‘East Hartford, Goes | (USA)). 15 Oct 1976. 

—_ N00014-73-C-0087. 49p. (UTRC/R—76-922241-4). Q 03/MF 


The objective of this program is to dev an efficient and 
reliable ultra-wideband waveguide lasers that 
data-rate optical communication s 
can be obtained by using which is an 
analog of IC technology in electronics. The major advantage 
wideband interaction between the laser and d the microwave electric 


38166 (AD-A—032848) I atom bimolecular 
H2O2, and Final report, Feb—Jun 1975. .R.; 
Hancock, J.K. (Naval Research Lab., W: D.C. (USA)). 
Oct 1976. 38p. (NRL-MR—3395). Q.03/MF A0l. 
Iodine atom quenching rates in the presence of n-C3F;7I, He, 

O2, HzO, H2O2 have been measured. Electronically excited I((2) 
at approximately using juenc’ 
pumped dye laser. The concentration of K@) P(1/2)) is directly 
monitored b: -315 micrometer fluorescence, 


report, 15 Aug 1975—15 Aug 1976. bg eo R.T. (United Technol- 
Research Center, East Hartford, Conn. (USA)). 15 Oct 1976. 

tract N00014-74-C-0376. (UTRC/R—76-921853-12). Q 04/ 
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discharges were obtained at up to 20 atm in an optical 
which allowed ofa 
and which coupled over 95% of the 10.6 micrometers radiation into 
the discharge. Studies of various kinetic systems were carried out 
including He/N2 at 337.1 nm, He/Nz2 at 427.8 nm, Xe/F2/He at 354 
nm, and Kr/F2/He at 249 nm. 


38168 (AD-A—033025) Photodissociation dye laser studies and 
high pressure discharge conditioning studies. Final report, 1 Oct 
1975—30 Sep 1976. Kasdan, A.; Chimenti, R.J.L. (Exxon Research 
and Engineering Co., Linden, N.J. (USA). Government Research 
Lab.). Nov 1976. Contract N00014-73-C-0048. 91p. (EXXON/ 
GRUS—4BEOB.76). Q 05/MF AOl. 
Results on two distinct topics of investigation are pa 
The first phase of the study, covering a period of 1-1/2 years, 
represents a ‘proof of principle’ effort to develop a new class of 
The idea, termed the todissociation Dye Laser (PDL) concept, 
relies on laser action occurring between an excited electronic state 
and the ground electronic state of radicals produced by the photodis- 
sociation of specific classes of organic molecules in solution. For the 
purposes of this investigation, five promising candidates for the PDL 
active media were synthesized from a group of molecules known as 
the hexaarylethanes. Fluorescence measurements were performed on 
these molecules to assess their use as laser media. Chemical reactiv- 
ity problems associated with hexaphenylethanes were also inv 
ed. The second phase of this study investigated the applicability of 
1000 torr-cm) laser 


cal laser. Final report. Clendening, C.W. Jr. (Air Force W 
Lab., Kirtland AFB, N.Mex. (USA)). Nov 970 6lp. (AFWL- 
76-194). Q.04/MF AOI. 

performance of the He -* chain reaction 


y 
advantageous F + He cold reaction. The current status of chain 
laser modeling is discussed and the implications of the computer 
results are considered. Ex: tal data have 

it of the deactivating species. A new H 


laser has been determined to be more efficient in the DF- 
COy transfer laser and the HF pulsed laser. 


38170 Antireflection for calcium flu- 
oride laser windows for 5.3 microns. Final technical report, 1 Oct 
1974—1 Mar 1976. Ohmer, M.C. (Air Force Materials Lab., Wri 
Patterson AFB, Ohio (USA)). Sep 1976. 75p. (AFML-TR—76-1 
Q04/MF 

Four distinct antireflection (AR) coatings and half-wave coat- 
ings of their constituent coating materials were evaluated for 5.3 
microns on CaF; and BaF: substrates. The coating materials were 


lower than the bulk value. In half-wave coatings of 
low as 1.22 was observed. Bandwidths of three AR 
contigs 
uired for these 
wavelengths. Absorption design 
8 microns. The windows absorbed 0.04%, 0296, and 0.5%, respec 


which did not affect the 
F2, ThF,, and ZrO, did not show residual 
The measurements obtained on three different 
calorimeters are compared. 
38171 (AD-A—033415) Injection laser for 
munication. Progress 
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| 
A continuation of research investigating the feasibility of a 
~ metal atom oxidation laser is presented. The work was done on a 
metal-atom oxidation laser set-up which was designed and construct- 
>) ed as part of previous thesis research. The series of experiments was 
conducted with ten rare earth elements in a pure oxygen environ- 
ment. A brief discussion of the toxicity and handling characteristics 
of the rare earth elements, the metal oxide laser system, and the 
— metal deposition techniques is presented. The technique 
y used in the metal deposition process and the difficulties 
| incurred with this technique are also discussed. Although no positive 
lasing action was noted, results from these experiments suggest 
further investigation is warranted. 
ead nd strontium fluoride, Orium tetrafiuoride, and zirconium 
of approximately one optical wavelength. However, the practicality pe transmission, bandwidth, redisual strain, and adhesion. A PbF:/ 
and applicability of this approach remained to be proven. Of most « AR design had an absorption per surface less than .05%. The 
importance is the ability to demonstrate that the ultimate perfor- —— of ZrOz is excessive at 5.3. All AR designs passed the 
mance of an integrated-optic modulator can supersede that of the scotc adhesion test. The index of SrF:2 in thin film form is 
conventional bulk modulators. 
liquid Nz cooled Ge photovoltaic detector. Fluorescence signals 
were digitized and si averaged. Simple biomolecular quenchi 
H. (RCA Labs., Princeton, N.J. (USA)). Nov 1976. Contract 
N00014-76-C-0709. 9p. Q 02/MF 
Methods of coupling as much power from an injection laser 
as possible into a single-mode fiber, with the fiber permanently 
| bonded to the laser in a protective package are discussed. Study of 
the factors controlling laser beam patterns continues. Some evidence 
: oor an retical studies Of a new ue for of dimensional changes in the epoxy fiber-laser bonding was seen; & 
pumping high-pressure electric-discharge lasers are described. Var- new epoxy is being tried. Several laser-fiber sealed packages were 
10us coupling geometries were examined and studies were made of asseinbled for evaluation. Power levels of about 1 mW have been 
the discharge temporal evolution and coupling efficiency. Diffuse coupled into the fiber, and long-term stability is being studied. 


oT 


oe 
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38172 Project Labstar: ey of the 
and structure of excited high-temperature metal compounds. Final 
1973—31 Mar 1976. Zare, R.N. (Columbia Univ., New 


report, 1 Apr 

York (USA). of Chemistry). Mar 1976. 8p. Q 02/MF AOI. 
The chemiluminescent reactions of metal atoms with various 
oxidizer gases had been investigated under single-collision conditions 
a beam-plus-gas experimental arrangement. From these studies 
we oad yoy new state dissociation energy for CaO, 
SrO, BaO, PbO, EuO, EuF, Sad on and SmF. Much of the oe 

assoicated with these reactions is the possibili of 
chemically-driven short-wavelength laser. For purpose, lifetiine 
measurements were made of various excited states and the probabil- 
ity of producing an excited molecule for each molecule of reactant 
was determined. It was found that in the systems investi- 
gated the initial yield of excited-state products was very low, on the 
bpp t’ products may play an important role in causing 
the high excited-state yields observed in the torr pressure regime. 


38173 (AD-A—033878) — studies of gaseous molecular 
. (Princeton Univ., N.J. (USA). 
Chemistry). Dec 1976. Contract N00014-75-C-0478. 106p. 


Dept. of 
(Pr—4). Q 06/MF 

Collisional studies under way at Princeton are 
studies to determine the key molecular parameters controlling colli- 
sional behavior (3) a stochastic theory for molecular collisions (4) 
vibration-rotation collisions in H2-He. 


38174 (AD-A—033997) New electronic-transition laser systems. 
Part I. Electron pumped systems. Part II. Chemically pumped systems. 
Final technical report, 8 Feb 1974—15 Dec 1976. Nakano, H.H.; Hill, 


Calif. (U 


y a short pulse beam. 
at 1 nm (AtF) and 248 nm (KrF) the authors observe significant 
broad band emissions near 290 nm and 400 nm which they 


38175 (AD-A—034003) The plasma laser: population inversion 
in hydrogen plasmasc. Campbell, J.J. 
Wright-Patterson AFB, Ohio (USA). School of Engineering). Dec 

197 Q 04/MF AO1. 


Ohio (USA). School 


Patterson AFB, 
Dec 1976. 138p. (GEP/PH—76-4). Q 07/MF AOI. 


AD-A—034284) Analysis of pumped laser cone 
Town PM. (ait Fore Inet. of Tech, Wright-Patterson 


AFB, Ohio (USA). School of Engineering). 1976. ‘GEP/ 
PH—76-11). Q 04/MF 

A meridional 
collins 
comp! and shows toler image 0.37 taches in diameter is located 
3.81 cm from the end of the laser rod. The i 
cavity. For 200 watts available at the 

System, yhedne wp. that only about 150 watts is furnished to 


ness could be put on the laser rod for maxim i 
solar energy wavelengths used in pumping the Nd:YAG laser 


dye lasers. Baczynski, A.; 
Th expression for losses due to 


considered as a six-level system is given. It is 
losses depend on pum and 


ality of a standard 
doped wh Na were sensitized with one or more 


doping of 
sensitizer ion. From these melts, one or more '/,” x 31/ 


study was initiated with cerium and uranv ions and continued with 


38180 Free-induction decay generation of 

3 Lellan, ; Thomas, S.J. (Los Alamos Scientific 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 4p. (CONF- 


760611—8). Dep. NTIS $3.50. 
_ From International conference 


and docenveletion of scope traces) and 
camera setup. 


Electronics 1 { 
. (NASA-CR—147101). } 


A microwave dncharge in rubidium 


t pony Feb 1076. 
The latest 


using actual field data s are paeesad. (GRA) 
38183 (N—76-22535) Parametric 
carbon dioxide lasers. 


study of 
Ph.d thesis - Paris Univ. Bonnet, J. ( 
National d'Etudes et de Recherches 


watts is collected by the cone.lens and channelled to the laser rod by 
the condensing cone. The last is found by a skew ray analysis of 
some rays coming from the outer radial part of the primary mirror. 
These rays are traversing the system all the way to the cone lens, but 
are diverging before entering the lens and therefore not being 
collected by the condenser cone. An analysis is made of the exit 
angle of the power traversing the condenser cone. The analysis was 
made so that an AR coating of the appro et ee, 
shown that triplet 
m number. Depend- 
ere types of behav- 
ior of dye lasers are expected. Physical conditions are discussed in 
which triplet losses as well as photon number undergo a jump at the 
threshold. 
O06 (Kigre, Inc., Toledo, Ohio (USA)). 18 Jan 1977. Contract EY.76-C- 
to develop model for the energy flow in pred te laser 
pumped rare gas-halide lasers. The experimental program involves 
observations of fluorescence from argo mixtures 7 
laser rods were fabricated. relative gain was 
measured at different flashlamp-current densities. The sensitization 
also discussed in this report. Part II summarizes the status of elec- 
tronic-transition chemical laser development. There has not yet been 
a demonstration of gain in a visible chemical laser systems, and it 
> - pam unlikely that practical lasers of this type will be developed in 
near future. Substantial poconem has been made toward under- 
standing the kinetics of highly exothermic reactions, but a complete 
knowledge of any one system is still to be achieved. on quantum electronics and 
Jun 1976). 
In good agreement with theory, we have generated subnano- 
second CO, laser pulses via optical free-induction decay (FID). 
its 
A rapidly noe a preferentially populates the 
upper energy levels, thus producing population inversions. Laser 
the active recombining plasma are pres- 
7 ’ or ‘recombination’ A computer code was 
pmo ml to determine the level populations of gv ton as a al progress report, 1 Nov 1975—1 May 1976, Verdeyen, J.T.; Cher- 
function of time. The instantaneous Sane of the free electrons in a rington, B.E.; Leslie, S.G.; . E. (illinois 
completely ionized hydrogen plasma was assumed. The sonsiting Univ., Urbana (USA). Gaseo’ May 1976. 
population inversion produced estimates of gain which were suffi- Contract NGR-14-005-200. - S $3.50. 
cient for laser action. The absorption of Lyman radiation in the A hi wer pulsed excite 
plasma was also assumed. Generally, the effect of this absorption is 
to decrease the duration and magnitude of the gain. However, when 
the lower laser level and the ground level coincide, the resulting 
gain can be enhanced by this absorption. Comparison of the comput- 
er results shows reasonable agreement with other researchers’ com- entire experimental apparatus is given. 
puter bibliography is provided to 38182 _16-22531) Goddard 
38176 (AD-A—034006) An experimental investigation of the 
resonant modes of a rooftop laser. Grotbeck, R.L. (Air Force Inst. of 
First-surface roof-reflectors were constructed with apex 
angles near 90° and used as resonator elements in a 2-meter laser in 
torr pressure. ivergence, far- intensity distribution, - ht iad 
beat frequency components were measured for the output beams of Paris (France)). 1975. 46p. (ONERA—1975-4). NTIS $4.00. 
several roof-resonator configurations. Both ode nde and multi- Misc-Report Will Also Be Announced as Translation. 
mode operation was achieved, and the mode structure of the several _A theoretical model for predicting the performance of an 
alignment-insensitive configurations was inferred. electric carbon dioxide laser and checking the model accuracy is 
presented. The small signal gain of a pulse mode amplifier is calculat- 
38177 ed with that model and compared with the result of measurements 
optics. performed on an electron beam amplifier for ten different mixture 


ratios of COz, Nz, He, and various excitation conditions. The agree- 
ment obtained between prediction and measurements permits one to 


to an 


38184 (N—76—31517) A study of CO, lasers. Part 
coefficient and laser K.T. (Kyoto 


2: gain power. Kamimoto, G.; Len, 
Univ. (Japan)). May 1976. 38p. (CP—40-PT-2). Q 03/MF AOl. 
Experimental results of gain coefficient measurements and of 
laser using a shock 
resented. Two mixtures: (1) 5%CO2 + 25%N2z + 70%He 


treatment, a 
devel 

ynamic is deve! 
the vibrational energy of e neutrino sub 3 mode releases in the 
front portion of the cavity mirrors, while that of the neutrino sub 
nucleon mode drains to the neutrino sub 3 mode in the rear portion. 
The fall of the CO2 (v3, neutrino sub 3, neutrino sub 1) population 
inversions is characterized by the photon life time which is two to 


38185 Research and for improved 
report. Butler, J.F. (Little (Arthur D.), 
, Cambridge, Mass. (USA)). 1976. Contract NAS1-12979. 59p. 
(NASA-CR 143007. Q 04/MF A01. 
substantial increase in output power levels for lead-salt 
diode lasers, through the development of improved fabrication meth- 
ods, was demonstrated. The goal of 1 m eo ee 
single-ended pa pe’ output, was achieved, with 
exhibiting than 8 mW. It was found rae Gane 
tuning rate could be controlled by <s the p-n junction depth, 
as the tuning rate to be optimized for 
An unexpected phenomenon 


tem; 
rt of material through the Vapor 
problems in obtaining diode charac- 
teristics. It was discovered that the present pac 
through pressure 


duces gross effects in the laser 
applied by the 


38186 enp-s980 Scalable nanosecond CO, laser technology. 
Progress report, September 7, 1976—November 7, 1976. (Avco-Ever- 
ett Research Lab., Everett, Mass. (USA)). Dec ‘1976. Contract EY- 
5. 33p. Dep. NTIS $4.00. 

monthly progress report on the Scalable Nanose- 
from September 7, 1976 to November 7, 1976. The major effort 
involved set-up of experiments for Task I - Saturable Absorber 
Studies and Task III - Flowing Saturable Absorber Studies. Experi- 
ments are currently in progress in both these task areas. In addition, 
theoretical analyses were begun, Task II, to explore conditions under 
which a processes might occur, to better define the 
required characteristics of candidate saturable absorber gases being 
evaluated under Task I. 


38187 (UCID—17381) ARTEMIS: a diffraction model for laser 
light propagation. (California Univ., Livermore (USA). Lawrence 
Pray na Lab.). 3 Feb 1977. Contract W-7405-ENG-48. 35p. Dep. 


gation. 

systems is dominated by the nonlinear effects upon the light - the 

result of passing intense fields through largely glass optical elements. 

Efforts to understand and combat these effects has resulted in the 

development of a computer-based simulation, copoyas diffraction 
The 


theory, to model current and proposed 
computer program, ARTEMIS, simulates chain of optical 
and focusing of laser light itis tc a smpuf chain o spatial “filter 


of the basic Seidal abberations, only 
ered. In addition to the radial (; 
possible to model the temporal 

ing gain saturation. 


38188 Moment theory of self-trapped 
saturation. Lam, J.F. (New York Univ., NY); 
pert, F. Opt. Commun.; 15: o 3, 419-421(1975). 

The moment theory of the quasi-optical equation is used to 
obtain expressions for the Tight between beam 
radius wer of stationary trapped t beams in passive 
nonlinear media with saturation of the ladex of refraction. In addi- 


38189 Diamond turning of optics. Saito, T.T. (Lawrence Liver- 
more Lab., CA). Opt. Eng.; 15: No. 5, «a1-abaivi6. 

Recent developments in diamond turning of optics are re- 
viewed. Improved surface figure and surface finish have been 
achieved as well as metrology of the machined part. Reflectivities of 
diamond turned metals at various wavelengths are summarized. 
Application of diamond turned optics include laser resonator mir- 
mirrors. technology ly promising for present 
infrared requirements since both ive, refractive, and transmit- 


38190 (N—76-22534) Measuring instrument for the determina- 
tion of output wave length and energy from pulsed lasers. Herrmann, 
H. (European Space Agency, 75 - Paris 1976. 
lation of Messgeraet zur bestimmung 

NTI 


with half width of a 0.9 angstrom. First results are discussed. (GRA) 


38191 laser with improved radiation directivity. Zabiyaki 
Technol. (Engl. Transl); 43: No. 12, 


‘gies 
locking of the pulsed 

narrowing tuning is y injection i 


Iy fot only at low (O—-1 KHz) luctuation 
also at a “resonance” frequency which amounts to a 
kilohertz. The results of these calculations are 
ined in the frequency range 0O—100 kHz. 
Synchronous tunable picosecond laser. Grozeva, M. 
Pavlov, .; Khadzhiiski, N.G. (Sofia 


Trt) 7: No. 2, 1 


by a diffraction grating with efficiency of 
conversion of the second harmonic into the dye laser radiation was 


4 
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spherical aberration is consid- 
) profile of the laser pulse, it is 
: eV y of the model, with however a restriction for the dence - the basis for encounter- 

case of pure CO2. The choice of coefficients of exchange between 

CO, vibrational modes slightly different from those Fa mer in the 

paper, and a detailed study of the discharge would lead I 

increased precision of the model. (GRA) 

and (2) _ + 90%He are used for the gain measurements in a 

shock speed range of 1.6 to approximately 2.4 mm/micro sec. The 

first mixture is used for the laser power experiment in a shock speed 

| 

power intensity has a nature of a pulsation feature. Laser power is a 

summation of the radiation energy inside the cavity. Both the 

experimental and numerical results indicate that it is dependent 

primarily to the 3/2 power of the shock speed for stagnation 

pressure below 10 atmospheres. 

principle is based On the measurement Of pi energy behind 4 
transmission element that is dependent on wavelength the measuring 

, = then ~ related to a reformer energy in front of the 
characteristics of dye solution lasers using cylindrical and coaxial 
types of cells. A reduction in the angular divergence of the radiation 

sition was Observed to be significantly altered by annealing ai to 4x 10° rad is obtained. 
dye laser. Blit, S.; Ganiel, U.; Treves, D. (Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Electronics). Appl. Phys.; 12: No. 1, 69- 
74(Jan 1977). 

6 figs.; 19 refs. 

, A tunable, very narrow bandwidth, flashpumped dye laser is 
38193 Sensitivity of a helium—neon laser utilizing 3s.—2p, and 
3¢2.—3p, coupled transitions in neon to discharge current fluctuations. 
Borisova, M.S.; Yakovlev, A.I. Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 2, 177-181(Feb 1977). 

A calculation is reported of the sensitivity of the intensity of 
4=0.63 p radiation, emitted from a helium—neon laser excited by a 
de discharge, to em current fluctuations. The influence of 
simultaneous emission of A=3.39 p radiation (due to a coupled 
transition) on this sensitivity if found for a wide range of discharge 
currents and current-fluctuation peers It is shown that fluctu- 
ations of the intensity of the A=0.63 yu radiation, resulting from the 

The development, optimization, and understanding of large ‘of 
laser systems are dependent on a diffraction analysis of light propa- eri 
G.; 
ty, 
85- 
187(Feb 1977). 

A picos econd las Was COnstructed. It 
was excited longitudinally by a train of pulses of the second harmon- 
ic of the neodymium laser radiation and the pulses emitted by both 

gain, gain saturation, SCII- lasers were fully synchronized. The divergence of the dye laser 
focusing, nonlinear propagation in both rod and disk-type amplifiers, radiation was minimized by matching the optical + 4 the 
focusing, thin lens combinations, nonlinear ripple growth, resonators. The dye laser was t within the range 5 nm, 
“soft” apertures, and seidal aberrations. Currently, only radially sym- 
metric beams are allowed, thus limiting the types of distortions; and 
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7%. The time and spectral characteristics of the dye laser were 
investigated. 


38195 Investigation of spectral and time characteristics of a HF 

chemical laser. Borisov, V.P.; Velikanov, S.D.; Kormer, S.B.; Sinit- 
M.V.; Frolov, Y.N. Sov. J. Quant. Electron. (Engl. Transl.); 7: 
2, 187-190(Feb 1977). 

Calorimetric receivers were used in a study of the distribution 
between vibrational—rotational transitions in the P branch 
molecule in the radiation emitted from a Fx—H2—O.—He 
laser. The time dependences of the output radiation were studied 
with photoresistors. The results obtained were used in an analysis of 
the elementary processes occurring during stimulated emission. 


of ener; 


titskaya, I.N.; Serebryakov, V.A.; Flegontov, Y.A.; 
Sov. J. Quant. Electron. (Engl Trans1.); 7: No. 2, 190-193(Feb 


condition for steady-state emission, which makes it possible to find 
analytic expressions for the width of the stimulated emission zone 


Dovbysh, L. Mel alloy, S.P.; Sinyanskii, 
Sov. J. Quant Electron. (Engl Transl): % No. 2, 234-235(Feb 1977). 


Stimulated emission from PbTe—Pb,/sub - x/Sn/sub x/ 
Ken SM Kalyuzhna ML: OV: 
vaev, 
Girich, B.G.; Terekhovich, T.F. Sov. J. Quant. Electron. (Engi 


The results were obtained as part of an i 
eat crwth tal 
emission was obtained from double i 
active PbSnTe layer was grown by 


junction was formed by vapor epitaxy 


38202 Stimulated emission from 2-phenyl-5(4-difluoromethyl- 
sulfonylphenyl)oxazole pumped with nitrogen laser radiation. Beterov, 
1.M.; Ishchenko, V.N.; Kogan, B.Y.; Krasovitskii, B.M.; Chernenko, 
A.A. (Institute of Semiconductor Physics, Siberian Branch, Acade- 
my of Sciences of the USSR, Novosibirsk). Sov. J. Quant. Electron. 

Transl.); 7: No. 2, 246(Feb 1977). 
Efficient stimulated emission from a new organic dye 2- 
when this dye was excited with 


nitrogen laser 
radiation 387.1 


38203 Mechaniom of induced lowes in POPOP vapor 
Zuev, V.S.; Stoilov, Y-.Y.; .K. (P. N ysics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 2, 247-249(Feb 1977). 

An experimental investigation was made of the influence of 
buffer gases on the threshold excitation power and duration of 
stimulated emission from a POPOP vapor laser. The high threshold 

was attributed to the absorption by excited singlet molecules 
in the stimulated wavelength range. An estimate was obtained of the 


. Belousova, I.M 
; Grenishin, A.S.; Kiselev, V.M. Sov. J. Quant. Electron. (Engl. 
Transl}: 7: 7: No. 2, 249-251(Feb 1977). 
The application o longitudinal 


it possible to control effectively the duration of the output pulses. 


38205 Single-frequency emission from a nitrogen laser. Brazovs- 
kii, V.E.; Lisitsyn, V.N.; Razhev, A.M. (Institute of Semiconductor 
Physics, Ta Branch, Academy of Sciences of the USSR, Novo- 
re Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 2, 251-253(Feb 


Single-frequency stimulated emission was obtained from a 
selective resonator of a nitrogen laser. 


the superradiance regime 
ved the stochastic structure ofthe spectrum and rested in the 


efficiency of 0.4—1% were obtaied for small-bore tubes. 


38207 Quasistable state of an amplifying with on infinite 
(Institute Radio Engineering, Elec- 

Automation, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl: 2, 1977). 


pulse CO, unstable resonator 
Datskevich, N.P.; Karlova, E.K.; Karlov, N.V.; Koval’chuk, B.M.; 
Konev, Y.B.; Kononov, N.N.; Kochetov, I.V.; Kuz’min, G.P.; Me- 
Nikiforov, S.M.; Pevgov, V.G.; Prokhorov, A.M. N. 
Lebedev —— Institute, Academy of Sciences of the USSR 
Quant (engl Transl.); 7: No. 2, 258- 


transfer and laser action in binary 
ultrashort pulses. Bubekov, Y.I.; Tikhomirov, S.A.; 
i i D.M. (Institute of Physics, 


3939 
Stim 
which the 
the hetero- 

of PbTe. 

38196 Formation of high-power sharpened pulses of required 

profile in a laser ii, V.L; A.A.: 

Sven 

A.A. 

1977). 

An analysis is made of the design of high-power laser systems 

comprising a master oscillator and a series of amplifiers forming a 

pulse of the required shape. A method is developed for calculating 

the signal entering the amplifier series, which is necessary for 

obtaining the required pulse at the output. This method is applied to 

an 11-stage amplifying system with elements correcting the pulse 

shape. An original design of a system generating pulses of required 

shape and duration is described and the results of experimental tests 

carried out on this system are reported. of triplet molecules. 

38197 Analytic method of calculation of energy parameters of 38204 Magnetic-field control of the duration of pulses emitted 

thermal gasdynamic lasers. Pimenov, V.P.; Rodionov, N.B.; Shcheg- 

lov, V.A. (P. N. Lebedev Physics Institute, Academy of Sciences of 

the USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 

2, 

On intensity. y 1s le oO uence of the 

rate of relaxation of the deformation mode of CO: on the laser 

parameters. 

38198 Three-mode stimulated emission from a gas laser. Tol- 

chinskaya, T.B.; Tiunov, E.A.; Fradkin, E.E. (A. A. Zhdanov State 

University, Leningrad). Sov. J. Quant. Electron. (Engl. Transl.); 7: 

No. 2, 200-204(Feb 1977). 

An experimental investigation was made of the stimulated 

emission of three ee A=0.6328 ~ modes from an He—Ne 

laser. The ranges of stability of the various three-mode-locked 38206 = Investigation of pulse copper-vapor laser. Isaev, A.A.; 

regimes were determined as a function of the gas pressure and Kazaryan, M.A. (P. N. Lebedev Physics Institute, Academy of 

pumping rate. When the detuning of the emission frequencies rela- Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 

tive to the center of the gain profile was varied, narrow regions of Transl.); 7: No. 2, 253-255(Feb 1977). 1“ 

unlocking of the mode beats were observed within the locking An investigation was made of the characteristics of the pulse 

ranges with the phi=7 phase. The minimum width of such regions copper-vapor laser operated under self-heating conditions. Various 

was less than 6 MHz. Nonlinear self-modulation with a frequency of gas-discharge tubes were used and the discharge conditions were 
secondary mode beats in the range 2—10 kHz was observed in these varied over a wide range. An output power of 6—16 W and 
unlocking regions. The experimental results and the theory were ee 

abaity 3 by a numerical calculation of the ranges of existence and 

ility of symmetric and asymmetric three-mode emission. 
38199 Theory of high-power CO, molecular amplifiers. Trushin, 
; S.A.; Churakov, V.V. (Institute of Physics, Academy of Sciences of 
the Belorussian SSR, Minsk). Sov. J. Quant. Electron. (Engl. Transl.); 
7: No. 2, 212-216(Feb 1977). sion and photon field density in an amplifying medium enclosed in a 
A relatively simple analytic method is proposed for calculat- totally reflecting cavity and characterized by fast inversion switch- 
ing the energy and time characteristics of ot pane CO, amplifi- ing. A dimensionless parameter D representing the stability of this 
ers. An analysis of the amplifier operation is on the selection of medium is introduced. It is shown that the self-excitation delay in the 

a series of limiting regimes by establishing a hierarchy of relaxation Dvery-much-greater-thanl case results in retention of the initial 

processes involving molecules in the active medium. The results of stored energy density for a finite time governed by the specific gain, 

calculations are in good agreement with the experimental data. whereas in the D<1 case the influence of self-excitation can be 
ignored. 

38200 radiation-chemical laser initiated by a fast- 

radiation-chemical laser at pressures up to 10 

atm. The active mixture was initiated by an electron beam formed in 

a field-emission coaxial diode. The maximum energy of the laser ; 

radiation obtained from a SFs:H2=70:1 mixture at a pressure of 2.7 An investigation was made of a pulse CO: laser with a 

atm was 0.79 J, which corresponded to a specific energy output of nonself-sustaining discharge. When an unstable resonator was used, 

21 mJ/cm*. The efficiency of conversion of the electron beam the energy per _ was 7.5 kJ. Calculations were made of the 

energy into laser radiation was 5%. dependences of the energy characteristics on the resonator coupling 

coefficient. The theoretical calculations were in good agreement 
with the experimental results. 

38209 Energy 

Tolstorozhev, G. 


Academy of Sciences of the Belorussian SSR, Minsk). Sov. J. Quant. 
— (Engl. Transl.); 7: No. 2, 262-263(Feb 1977). 

An analysis is made of the relative contributions of radiative 
and ay rn dipole—dipole energy transfer from donors to 
acceptors during laser action in or solutions of polyatomic 
molecules pore. by nanosecond and nd pay pulses. A 
study is reported of systems with overlapping donor luminescence 
and acceptor absorption spectra, where both donor onl acceptor are 
capable of stimulated emission. Spectral-polarization methods are 
used to show that the radiative energy transfer mechanism predomi- 
nates in the investigated systems. 


38210 Method of mi a cold cathode gas laser discharge tube. 
Furuse, T.; Kuroiwa, A ; Sakuma, (10 Nippon Eletric Co.) US 
Patent 4,012,214. 15 Mar 1977 Priority date 19 Aug 1974, Japan. 6p. 
Use of press-molded ed glass a members each 
including a central hollow cyli portion les fabrication of 
high outpat cold cathode go tube of reduced axial length with 
uced cost of production. The cylindrical portion of one of the 
envelope members surrounds one end region of the capillary tube to 
prevent discharge concentration on the adjacent end region of the 
cylindrical cold cathode while that of the other envelope member 
eliminating the need for a “flaring operation” requiring 
ly skilled labor. 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 37654, 37840 


38211 (PB—253278) a 2s eddy diffusivity distribu- 
tions in fully turbulent pipe flow. Master's thesis. Klein, G.A. (Purdue 
Univ., Caloons Ind. (USA). Dept. of Nuclear and Chemical Engi- 
neering). Aug 1974. 97p. NTIS $5.00 

‘A model consistent with the energy omaion and a number of 
to om ture and eddy 
diffusivity distributions for — metals in fully developed pipe few 
(19000 < Re < 350000). Two functions, Sarees ee eddy 
aiffusivity of heat in the low and high Reynolds number ranges, 
respectively, were generated in this analysis, which, upon substitu- 
tion into the turbulent energy equation, provide temperature profile 
data which are in reasonably good agreement with published experi- 
mental values. (GRA) 


38212 Use of a tube as heat exchanger for supercritical flow. 

E.; Herzog, U.; Menze, K. (to Wieland-Werke A.G., 

Ulm (Germany, F. Rr German(FRG) Patent 2,340,711/A/. 13 Mar 
1975. > (In German). 


Te patent claim deal wit he construction of ae serving 


region flows around the tube. The tube exhibits pyramid-s 
elevations on its outer surface. The external 
longitudinally or across the tubes. 


Sh. Teck hnical Inst. Kiev). Teplofiz. Teplotekh. 
‘ec re) ysics, 
No. 30, (In Russian). 


y-state for the liquid. In order to connect the heat flux at 

Of the tab with the tomperntne is 
a use is made of a solution of the steady-state equations of 
the thermal boundary layer in the form of a series according to form 
On taking into account the first two form parameters the 

lem is reduced to a single new equation which is solved 
the method of A method of improving the 
approximate solution, on using the method of superposition, is 
pointed out. (SJR) 


through 
M.M.; Chernykh, L.F. (Technical Inst. of 

is lor reducing 

ized, nonlinear, nonsteady-state problem of heat conductivity 
through multilayered unbounded slabs having nonideal, thermal 
contact to a set of vector integral uations, whose solution is 
realized numerically on a computer. i 
combined use of 
tions. (SJR) 


38215 Sensitivity of bridge and thermocouple methods of fixing 
the heat transfer burnout during boiling. Kichigin, A.M. (Technical 


ERA VOL. 2, NO. 15 


38216 Nonsteady-state heat transfer burnout during boiling. To- 
lubinskii, V.I.; Ostrovskii, Yu.N.; Pisarev, V.E. (Technical Inst. of 
Thermophysice Kiev). Teplofiz. Teplotekh.; No. 30, 82-86(1976). (In 


transfer burnout during boiling, measurements were taken of the 
nonsteady-state values of the temperature of the heater upon sudden- 
ly increasing the power in the heater. It was obvious that the reason 
for the nonsteady-state, heat transfer burnout was the significant 
superheating of the heating surface and of the liquid layer near the 
wall before the start of phase transition, and the associated differ- 
ences in the conditions of growth of the first vapor bubbles, in 
comparison with a steady-state regime. (SJR) 


(SJR. 


38218 Calculating the thermal conductivity coefficient of matrix, 
heterogeneous systems. Oleinikova, N.M.; gy V.P. (Kiev 
Technological Inst.). Teplofiz. Teplotekh.: No. 30, 96-99(1976). (In 


ih poem a of formulas published in the literature for 
cfaniaan used to calculate a group of specific proper- 
ties of composites (heat conductivity, electrical conductivity, dielec- 
tric and magnetic penetrability). It is shown that a number of 
formulas known in the literature under various names are identical 
with the formula of Maxwell-Aiken. It is shown that the possible 
limits of use of the formulas of Maxwell-Aiken and of Bruggeman in 
calculating the thermal conductivity coefficient of a number of 
polymer ites depend on the mutual structural activity of the 
Components. (SIR) 


38219 Heat transfer and resistance during gas flow in a rectangu- 
lar channel with single fin. Tishchenko, Z.V.; Butskii, N.D. (Techni- 
cal Inst. of Thermophysics, Kiev). Teplofiz. Teplotekh.; No. 30, 100- 
103(1976). (In Russian). 

Results are presented of an tal study of heat ex- 
a single longitudinal fin having turbulence promo’ 
laminar layer. Smooth, perforated, cut and gridded 
gated. The superiority of these devices on the fin and not on the 
channel wall is shown. Perforated fins and cut fins with a set of 5° 
performed the best. The heat transfer was 45 percent greater in 
comparison with the smooth fin, while the resistance coefficients 
were 8 to 14 percent greater, respectively. (SJR) 


Heat exchange in the A 
Sergienko, Yu.M. Teplofiz. Teplotekh.; No. 30, 105-108(1976). (In 
ussian) 

the flow part of an angular cutoff valve during flow of heated water. 
Reynolds numbers were varied over the range of 3.5 x 10° to 1.9 x 
10°. Measurements showed that the average heat transfer coefficient 
over the entire surface of the flow part of the valve was significantly 
higher than in a straight smooth tube with turbulent flow, and the 
heat transfer increases more rapidly with Reynolds 
number. (SJR) 


38221 Accelerated iterative calculation of transonic nacelle flow- 
fields. Caughey, D.A.; Jameson, A. New York; American Institute 
of Astronautics (1976). 8p. 
rom AIAA aerospace sciences meeting; Washington, 
A method is presented for the calculation of inviscid, super- 
critical flowfields about axisymmetric inlet cowls. A finite-difference 
calculation is domain obtained 
proce- 
a 
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Inst. of Thermophysics, Kiev). Teplofiz. Teplotekh.; No. 30, 70- 
74(1976). (In Russian). 

_ It is shown that the sensitivity of the bridge method of fixing 
the heat transfer burnout increases with decreasing diameter of the 
fuel rod (heat-emitting element) and with decreasing cross-section. 
With large fuel-rod diameters the thermocouple has great sensitivity, 
but the bridge method is more reliable because the signal is transmit- 
ted without a pause. (SJR) 

38217 Features of turbulent heat transfer on movement of a 
gaseous suspension in tubes. Shraiber, A.A. (Technical Inst. of Ther- 
mophysics, Kiev). Teplofiz. Teplotekh.; No. 30, 90-95(1976). (In Rus- 
sian). 

The experimental data of various authors are analyzed for 
heat transfer of a gaseous suspension with a channel wall, and are 
compared with a model of heat transfer. Calculations are made of 
the values of three universal constants which determine the rate of 
heat transfer in a flowing stream of suspended particles. By means of 
the model it is possible to generalize most of the known experimental 
data over a wide range of changes in the determining parameters. 

] flow 

conditions is examined. The - is caused | the 

38214 Solution of the generalized, nonlinear, non-steady-state 

celerating convergence of the iterative solution are demonstrated 
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jure. Calculated pressure distributions 
are compared with of Mach numbers 
and mass-flow ratios, and show generally good 


38222 Mass transfer and internal circulation in forming drops. 
Burkhart, L.; Weathers, P.W.; Sharer, P.C. (Iowa State Univ., 


agreement. 


transfer in the radial direction for 
, O.E.; Hlavac, P.J.; 


.G. pton, NY). Int. J. Heat 
Mass Transfer; 20: 141-151(1977). 
characteristics of mercury, in fully dev turbulent flow 
annuli, was carried out. The results on 
transfer are presented. Velocity and temperature profiles 


ivity of heat transfer at 

nial dane y diffusivity of momentum transfer at radial 

distance r[m?/s]) soalen with the maxima and minima often occur- 

ring at or near the same radial locations, for the same experimental 

but the valleys in epsilon/sub H/ profiles were relativel 

shallow than those in the sub M/ profiles. The ect of 

case ofthe epuion/sub of the epsilon/sub H/ profile, as in the 

the epsilon/sub 


profile, =e os found to be appreciable. 
When both walls were unwetted, the hydrod og 


in regarding the heat transfer by 
natural convection at the critical of carbon dioxide at smal: 
temperature differences. Schmitt, H.; Beer, H. Brennst.-Waerme- 
Kraft; 29: No. 1, 15-23(Jan nig | (In German). 
Chemieingen of the I-Gesellschaft Verfahrenstechnik 


at free convection. A possible cause for the 
heat transmission coefficients may be the 


Gatiiesans an e eliminated in view of the small temperature 
differences. An actual Grashof-Number is found which conforms 


38225 of calculating tube bundles with longitudinally 
finned tubes. eee S| R. (Catholic Univ., Louvain, Belgium). Jnt. 
Chem. Eng.; 17: No. 1, 5 ~~ 1977). 
1975). Translated from Rev Gen. Therm.; No. 161, 373-399(May 


The conditions under which longitudinally finned tubes are 
useful in heat exc’ 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 37935 


38226 = Holography structural components. Sollid, J.E. 
Alamos Lab, NM). 14: No. 5, 460- 


~ 


a desired image plane into focus. The views were 

bly in contrast to the conventional source movement. 

L test object was a simulated EBR-II fast reactor fuel subassem- 
ly. 


SAFETY ENGINEERING 
Analysis and decision 
radiation accident situation. 


de Protection) 1975. 13p. (In French). (CONF- 
02/MF 


38229 (N—76-25979) Investigation of 
vacuum ion pump. Final report, 

H.J. (Rensselaer Polytechnic of Connecticut 

sor Hill (USA)). Aug 1974. Contract NGL-07-009-003. 65p. (NASA- 


ie 


wise in a tube. At one end a cathode emits elec- 


imposed on 
(4-100 liter/sec) for different gases at 
ies (1000-3000V) at corresponding frequencies 
), and at different pressures 10~* to 10-® Torr were 
The lowest pressure reached was below 10™ * Torr. 
ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 38047 
38230 Transient response of the infinite cyli 
IEEE Trans Antennas Propag.; 246-250(Mar 1976). 


PY ENGINEERING 3935 
sophistication. The first is an attempt to ascertain the success of a 
design modification on an aluminum casting. Some novel methods 
are presented, e.g., additive and multiplicative moire and blink 
projection. The second application is to vibration analysis of truck 
turbines and demonstrates a morphological system of displaying 

Ames). AIChE J.; 22: No. 6, 1090-1096(Nov 1976). strain node shapes This 

bas of intemal circulation in forming liquid drops prefaces a dacusion of a pertubation method which could be used 

studied, no circulation was observed below a Reynolds number of Vibratory behavior is critical. In the last section an interactive 

9,1. For Reynolds numbers between 9.7 and 34.4, transition from Yitomated holoeraphic imterferometer is described 

zero circulation to complete circulation during entire drop 

formation period occurred. In studies on the rate of mass transfer 227 Three-dimensional inspection thermal- 

from fixed volume drops with forced internal circulation, increases oll report. Berger, H.; La- 

in mass transfer rates were found at Reynolds numbers which pinski, N.P.; Reimann, K.J. (National Bureau of Standards, Washing- 
corresponded to re mr for the development of internal ton, D.C. (USA)). 1976. Pub. in Trans. American Nuclear Society 
circulation patterns within the drop. a ee y g, Toronto, Canada, Jun 14-18, 1976, p115-116 
1976. 5p. P F AOl. 
files leminagrachy with thermel neutron sediogss- 
J 
(CEA Centre 
rance). 
7504130—1). 
From OCDE special meeting on decision for nuclear accident 
situation; Paris, France (5 Apr 1975). 
cor available from Service de Documentation, CEN 
Saclay, B.P. No2, 91190 Gif-sur-Yvette (France). 
Although the present results obtained with unwetted walls do not _ ___ Decisions on the application of countermeasures for accident 
agree with predictions based on existing theory, they do lend appre- situations must take into account the cost of these countermeasures 
ciable support to the method of Ramm and Johannsen. and the feasibility of reducing the exposure. A contribution to the 
solution of this problem, rested on the application of the principle of 
choice rationalization and optimization of decision making method, 
is presented. 
VACUUM ENGINEERING 

vertical heated 

greatly increased 

stratificatio m occuring ai near-Cri ue 
with titanium on cathode potential can be heated for titanium 
evaporation. Electrons accelerated by a dc potential of the surface 
electrodes oscillate between the ends on rotational trajectories, if a 

ous treatments of heat transfer to longitudinally finned tubes are 

a including procedures of calculating fin efficiencies. Final- 

y, a detailed exposition, complete with worked —— and discus- 

sion of problems likely to be encountered, is given of how to lay out 

and calculate a heat exchanger with longitudinally finned tubes for a 

required service. 
scatterer is obtained by time gating a time-dependent electric-field 
integral equation for thin wires of finite-length. The driving point 
current and broadside radiated field approximate the driving point 
voltage in the antenna case, while the current excited in the scatter- 
ing case approximates the time integral of the incident field. This 
approximate integral relation is used to estimate currents excited on 
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employing the complete integral equa- 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 37223, 37342, 37838 


COMBUSTION SYSTEMS 


(N—76-22201) measurements and calcu- 
lated soot concentrations the length of an experimental combus- 
tor. Norgren, C.T.; Ingebo, R.D. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 
Apr 1976. 26p. (NASA-TM-X—3394;E—8630). NTIS $4.00. 
Radiometric data were obtained over a e of 
test conditions at three positions along the length of an Fo: are 
combustor segment corresponding to the primary, intermediate, and 
dilution zones. The concentration of soot entrained in the combus- 
tion gases was calculated by a technique using spectral radiance 
measurements. Tests were conducted # pocage | with Jet A fuel, 
although limited data were taken with two fuels having higher 
aromatic content, diesel oil number 2 and a blend of 40 percent 
tetralin in Jet A fuel. Radiometric observation of the combustion 
indicated that the maximum total radiance peaked at the 
intermediate zone, which was located immediately upstream of the 
dilution holes. Soot concentrations calculated from optical measure- 
ments in the dilution zone compared favorably with t those obtained 
by in situ gas sampling at the exhaust. The total radiance increased 
with the higher aromatic content fuels. (Author) (GRA) 


system for refuse incinerators - smaller energy demand. VDI (Ver. 
Dtsch. % Nachr.; 30: No. 40, 16(Oct 1976). (in (In German). 


A report is given on a new kind of refuse incinerator which 
has been erected in Belgium. The main sections of the plant are: 
refuse bunker, combustion furnaces, flue gas cooling and cleaning, 
chimey, slag removal and de-ashing. The heat set free is not used. 
ee eee The flue gas cooling is 
carried out in a 3-stage system we 
consumption than conventional Satis 23 kWh/t refuse. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 36988, 37035 


38233 (AD-A—032119) of power in- 
stallations during the years of Soviet administration. Kotsyubenko, 
V.V.; Sedakov, L.P. Translated from Sudostroenie; No. 11, 32-37(16 
Aug 1976). 19p. (NISC-Trans—3835). 

The construction of high-tonnage tankers and fast dry-cargo 
freighters has become ible only with the ce of — 
powerful combined boiler-and-turbine units liesel installa’ 
the develo t of hydrofoil and air-cushion depends upon 
compact, light-weight gas-turbine and diesel i tions; the 
tery of nuclear energy has made possible the creation of qualitatively 
new ships. It may be stated that during the years of Soviet rule, on 
the basis of efficient planning which combines the requirements of 
bulging. and the practicable possibilities of domestic 


types of modern power. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 38720 


38234 (AD-A—033873) Generation of fraction of a terawatt 

Eeconaies C.A.; Marsh, S.J.; Stephanakis, S.J. (Naval Research 

Lab., Washington, D.C . (USA)). Dec 1976. 21p. (NRL-MR—3422). 

reported on of MeV, pulsed 
esults are the generation ion 

beams at a peak power level in excess of 2 X 10 to the 11th 

watts that have an angular divergence of about 3° to 4°. Such 

can be used in the formation of field reversing proton rings. 
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38235 (ADs Conceptual design of an auto-resonant 
accelerator experiment. Final report. W.E.; Bourianoff, 
G.L; Cornet, E.P.; Hasti, D.E.; W.w. (Austin Research 
Associates, Inc., Tex. (USA)). Nov 1976. Contract F29601-76-C. 
0046. 307p. (ARA—224; 14/MF 

Concep’ ign specifications for a -of-principal 
Auto-Resonant Accelerator have been undertaken. I , the 
pulse power source and diode configuration, the diode to waveguide 
transition and compression sections, magnetic field c 

locking and wavegrowth requirements, and the method 

conceptual designs for these five areas are ped. ied long 
several considerations of overall system veqihelenints. (Author 


38236 (BNL—50592) Linear (LAB): a pre- 


accelerator-breeder 
liminary analysis and proposal. (Brookhaven National Lab., U; 
jo ay 10 Nov 1976. Contract EY-76-C-02-0016. 80p. 


protons or deuterons impingin, 

produce spallation neutrons. 

sorbed in fertile **U or **Th to prod 

Though a Linear Accelerator-Breeder is not Oetlized as 

tive to a fast breeder such as the LMFBR, it would offer 
benefits in improved flexibility of ——_ and it could an 

devel more rapidly than the LMFBR if fuel cyc aby 
made this desirable. It is estimated that at a beam power of 300 MW 
a Linear Accelerator-Breeder could produce about 1100 kg/year of 
fissile 2°°Pu or 7°°U, which would be adequate to fuel from 2,650 to 
15,000 MW(e) of fission reactor capacity depending on the fuel cycle 
mates are presented. The t of the Linear Accelerator-Breeder 
aut It has also been pursued in Canada 

from the p: or an Intense Neutron Generator one sev 
years ago. The technical basis for a reasonable design has 
recently been achieved. The concept offers an rtunity to fill an 
important gap that may develop between the -term and long- 
term energy options for energy security of the nation. 


38237 (N—76-22290) Amps particle accelerator definition § 
Final report. Sellen, J.M. Jr. (TRW Systems Group, Redondo 
Calif. (USA)). 30 Jun 1975. Contract NAS8-31375. 168p. (NASA- 
CR—144259;TRW—8-31375-AMPS-FR). NTIS $6.75. 
The Particle Accelerator System of the AMPS (Atmospheric, 

to) particle accelerators to wn Wii ransporta- 
tion System Shuttle on Spacelab missions. In ‘In the configuration 
ge aD the total particle accelerator system consists of an ener- 
getic electron beam, an energetic ion accelerator, and both low 
voltage and high voltage plasma acceleration devices. The Orbiter is 
illustrated with such a particle accelerator system. (GRA) 


38238 Holifield heavy-ion research facility at Oak Ridge. Ball, 
J.B.; Martin, J.A.; earner ; Jones, C.M.; Lord, R.S.; Robin- 
son, R.L. ( (Oak Ridge ational Lab., Tenn. (USA)). J. Phys. (Paris) 
Collog.; No. 5, C5.227-C5.231(1976). 
From European conference on nuclear physics with heavy 
new accelerator facility under construction at Oak Ridge 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 38879 


38239 gg nag Collective ion acceleration in a converg- 
Protection 


ing wer it A. (Environmental 
Denver, Colo. (USA)). 16 1976. 13p. AOl. 
A drift tube ion beam device which accelerates 


(AD-A—027126) A theoretical investigation of the princi 
acceleration. Part I. report summary and appen- 
W.E.; Bourianoff, G.1.; Cornet, 
E.P.; Hasti, D E.; Reinstra, W.W. (Austin Research Associates, Inc. 
Tex. (USA)). Jun 1976. Contract F29601-75-C-0029. 213p. (ARA— 
205-Pt-1;I-ARA—75-U-155-Pt-1). NTIS $7.75. 
See also Part 2, AD-A—027127. 


= 
The development and demonstration of a Linear Accelerator- 
~ Breeder (LAB) is proposed. This would be a machine which would 
5 use a powerful linear accelerator to produce an intense beam of 
ps. 
the ions to 
relativistic velocities is described. The ions are entrapped in an 
electron beam which is density-modulated, the beam being acceler- 
ated as a whole by propagation thru a converging drift tube. After 
the particles attain relativistic velocities, the electrons are bent out of 
the beam axis, leaving only the heavier ions to proceed along the 


een rao 


parameters, magnetic field 
pow Rag ion current, and wave growth mechanisms which 


(AD-A—027127) A weg ey investigation of the princi- 
acceleration. Part II. Appendixes o-z. Final 
W.E.; Bourianoff, Cornet, Hasti, 
D.E.; Ri W.w. (Austin Research Associates, Inc Tex. 
(USA)). Jun 1976. Contract F29601-75-C-0029. 220p. (ARA—205- 
Pt-2;I-ARA—75-U-155-Pt-2). NTIS $7.75. 
A detailed examination of the pri of Auto-Resonant 
ments on él parameters, magnetic 
og RAD for proper of an Auto-Resonant Accelera- 
tor. (G 


38242 Simple technique for preventing high- 
breakdown due Brainard, 


voltage 
A.A. (Sandia Labs., N.Mex. (USA)). 1976. Contract 
3p. (CONF-761056—1). Dep. $3.50. 

From 


Aldermaston, Ber! United Ki 
Northern Ireland (UK) (5 Oct 1976). 

High-voltage holdoff between electrodes in a vacuum diode 
such as a neutron generator is greatly reduced during ion bombard- 
ment of the cathode. It was found that dielectric les on the 
for this reduction. Two experiments 


presence aad ic partic 
y the particle site. 


ytec! 
changes in the spectrum, polarization characteristics, 
angular characteristics of undulator siete due to the directional 


on the undula' verned by the 
=o/sub W/V and 1-Bo * and eta/sub z/ * 


technical Institute, Academy of of the ). 
Phys. - Tech. Phys. (Engl. 21: No, 11, 1438 1976). 
the 2-Ge V Kharkov LINAC ee 


bunches in the field of the HE mode is calculated. (AIP) 


AUXILIARIES AND COMPONENTS 


EXPERIMENTAL FACILITIES AND EQUIPMENT 

38245 (ORNL/TM--5638(Vol.1)) ORELA data acquisition 

system Volume 1: introduction. Ids, J.W. (Oak Ridge 
Lab., Tenn. (USA). Jan 1977. Contract W-7405-ENG-26. 


Oak _Linear Accelerator Facility 


is not inconsistent with estimates made for S. 


System is given, and the com 
reviewed. 


circuit cards 

10*° © resistive isolation is i 

generates (at a repetition rate tae 

-3 V and ground or +5 V 

pulses are then supplied to a driver circuit which is 

the circuit under test, either driver or receiver, is then observed with 

an oscill . The details of pulse 
Wy ure for the variety of isolation card types used at 

ORELA is presented. A set of “standard” circuits (an 

of each type that is reserved for use with the tester) is required to act 

as a receiver or driver for the circuit under test. A functional 

description of the controls is also given. 


tion are given, and the 


STORAGE RINGS 


illations. i 
SPEAR at 1.5 GeV. The low voltage and/or Om current regime is 
dominated b whm) = 130 MHz}. To ft the ob resonators [e.g., f = 
320 MHz, Af(fwhm) = 130 MHz To 
voltage and/or low current re; uency, low Q imped- 
ance is required (e.g., f = 3.8 He 10 
the observed distortion of the 
power dissipated in the assumed sources by the given electron bunch 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 38513, 38606, 38740 


absorbed nuclear 
N.B.; hana) N.L (A. F. loffe Physicotechnical Institute, Academ 
of Sciences of the USSR, 


). Sov. Phys. - Semicond. (. 
Transl); 11: No. 1, 107-108(Jan 1 
P-N junction detectors were made of silicon by 
deep levels of gold impurities introduced by diffusion. perfor- 
mance was tested by recording the ans meg yy dependence of the 
energy resolution for 8 parvicles emitted 207 Bi. (AIP) 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 38093 


38249 (AD-A—032409) Skylab II: radiation dosimetry systems 
Janni, J.F.; Grimm, A.D. (Air Force Weapons Lab., Kirtland 

ya (USA)). Sep 1976. 107p. (AFWL-TR—73-222). Q 06/MF 
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A detailed examination of the principle of Auto-Resonant Acquisition 
acceleration has been undertaken. This investigation, including both are briefly 
theoretical and computational analysis, has delineated the require- is driefly 
described with a simplified block diagram. Modifications to standard 
peripheral devices are reviewed. A list of drawings and program- 
ming notes are also included. 
38246 (ORNL/TM—5645) ORELA data acquisition system 
hardware. Vol. 8. Instruction manual for the ground isolation driver 
and receiver cards on the quiet ground system at ORLEA. Reynolds, 
J.W. (Oak my National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 3lp. Dep. NTIS $4.00. 

A description is given of the principle of operation of the 
ground isolation module, two types of ground isolation at ORELA, 
and instructions for testing the ground isolation circuit cards. The 
Ground Isolation Driver and Receiver Tester uses a Nuclear Instru- 
ment Module (NIM) bin for the +-12 V dc power supply to the 
tester. The tester was ; for the ; isolation 

VOllage OrcakGOW!n GUIINg 10n O O OI Cak- 
‘on (BNL $0587) Anomalous length of electron bunches as 
an instability threshold. Messerschmid, E.; Month, M. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 15 Oct 1976. Contract EY-76C- 
38243 Effect of beam parameters on undulator radiation. Nikitin, 02-0016. 20p. Dep. NTIS $3.50. 
M.M.; Epp, V.Y. (Scientific-Research Institute of Nuclear Physics, A mechanism for the anomalous length of electron bunches, 
based on the existence of a “fast” longitudinal instability, is pro- 
posed. The equilibrium length is obtained by requiring that the 
1 growth rate be sufficiently larger than the rate of synchrotron 
sup C/ is the electron drift velocity in the 
undulator). It turns out that if eta/sub y/approximately-greater- 
than! and eta/sub z/approximately-greater-than1 the betatron oscil- 
lations of the electrons have a substantial effect on the spectrum, 
— distribution, and angular distribution of the radiation 
a laminar particle beam. 
38244 Transverse instability of a high-current nanosecond beam. 
) 
38248 Use of gold-compensated silicon in detectors of weakly 
OSS-SCCLUION DY techniquc. URE 
was designed so that a number of cross-section experiments can be 
performed simultaneously. This goal of simultaneous operation of 
several experiments, a maximum of six to date, has been achieved by 
using the multiple flight paths radiating from the target room, the 
multiple flight stations on each flight path, the laboratory facilities 
surrounding the central data area, and a shared data acquisition 
computer system. The flight stations contain the fast electronics for 
initial a e the nuclear detector signals on a time scale of 
nanoseconds. laboratories, and in some cases the flight stations, 
it to digitize the nanosecond detector signals on 
a time scale of a few microseconds. Se tae ee 
the ORELA Data Acquisition portion of the ORELA Data Han- 
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Instrumentation to measure the radiobiologically 
fundamental importance in ensuring astronaut safety and the ultimate 
mission success of these space programs. Since the discovery of high 
energy radiations in space, it has been recognized that manned 
operations in space would require a very careful consideration of 
these radiations. To date, manned space tions have not encoun- 
high dangerous radiation levels, either use of the absence of 
solar particles, the avoidance of the areas of high fluxes 
of trapped partic les in the earth’s magnetosphere, and the | 
uration of missions where high fluxes were encoun 
jada on future long-term missions the reduction of radiation 
exposure may be more difficult, and a very comprehensive measure- 
ment of radiation levels must be made. This report describes an 
advanced active dosimetry system that will measure the important 
radiations encountered within a manned spacecraft. 


38250 (GKSS—76/E/34) Reactor dosimeter for irradiation ex- 
on the reactor station Geesthacht. Frisius, F.; Hackbarth, 

Manzke, H.; Schmidt, W.; Wille, P. (Gesellschaft fuer 
Kaeckedeatoverwerting in Schiffoau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 1976. ‘107p. (In 


8 refs.; with and tabs. 

The object o: the reactor Gosimetry is the determination of 

the thermal, epithermal and fast neutron flux in using irradiation. 
The reactor dosimetry in Geesthacht is carried out with wires or 
foils made of iron, nickel, cobalt, titanium, niobium, silver and with a 
few of their alloys. The activities of the wires or foil series are here 
gamma spectroscopically batchwise automatically measured with 
semiconductor detectors. The data obtained are firstly stored on 
magnetic tapes and then are evaluated on the large computer TR 440 
to calculate the fluence values. Niobium probes must generally be 
subjected to chemical treatment prior to the measurement to sepa- 
rate off the interfering tantalum activity if a separation due to the 
various half-lifes is not possible. The influence of the neutron spec- 
trum on the evalutation is shown by means of examples. 
38251 (N—76-31501) Calorimetric dosimetry of fast neutrons 
considering the caloric defect kalorimetrische dosimetrie schneller 
neutronen unter beruecksichtigung des kalorischen defekts. Schoeck, 
W.; Weimer, G. (Giessen Univ. (Germany, F.R.)). 1975. 92p. 
(BMVG-FBWT—75-24). Q07/MF AOl. 

Subm-Sponsored by Bundesmin. Fuer V: 

The problem of absolute energy ps Mae with a calorimeter 
in the endietion field of a neutron generator is discussed. The 
following measurement methods were investigated: gamma and neu- 
tron dosimetry, and calorimetry. A calorimeter was developed, and 
a list was made to determine the energy dose and the calorimetric 
defect. The results are discussed. (GRA 


icLau; ation: u oO 
D.C. om 1975. 5p. NTIS $3.50. 

Suppl 5 p248-251. 

Large doses (kilorads or ionizing radiation are 
known to change the hue, le, hh perme saturation of many 
substances. Just as extended exposure va sunlight causes some plas- 
tics to darken or turn slightly yellow or brown, and other materials 
to bleach or change color ionizing radiations can cause even more 
radical changes in plastics, glasses, and certain dyed substances. As 
long as a critical portion of the resulting absorption spectrum or 
reflection spectrum is sufficiently stable and can be measured 
spectrophotometrically in a reproducible way, bate material can be a 
useful dosimeter. The dosimetric response is given in terms of .~ 
change in optical transmission or reflection , or chan 
percent transmittance or reflectance, at a given roca tel of li rt, 
as a function of the radiation absorbed dose in the ma of 
interest. With this approach, any material s tible to permanent 
radiation bleaching, color change, or radiolytic ing may serve 
as a color radiation dosimeter. 


38253 (PB—258486) Factors affecting the use of CaF2:Mn ther- 
moluminescent dosimeters for low-level environmental radiation moni- 
toring. Environmental monitoring series. Gross, K.C.; McNamara, 
E.J.; Brinck, W.L. (Environmental Protection ‘Agency, Cincinnati, 
Ohio (USA). Environmental Monitoring and Support Lab.). Aug 
1976. 57p. (EPA—600/4—76-035). Q 04, AOl. 

An investigation was made of factors affecting the use of 
commercially-produced CaF2:Mn thermoluminescent dosimeters for 
low level environmental radiation monitoring. Calibration. factors 
and self-dosing rates were quantified for 150 thermol 
dosimeters. Laboratory studies were made of precision, linear re- 
sponse to dose rate, effects of light, and time-dependent fading. A 
was written to calculate, analyze, and store the baw F amounts o} 
that were accumulated. Extensive environmental measurements 
were subsequently carried out at the Vermont Yankee Nuclear 
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dosimeters, when ly calibrated and corrected for self-irradia- 
tion, can be used for accurate and reliable monitoring of low-level 


rates by N- and P-type semi- 


zy, K. (Hungarian Academy of 

Science, Budapest). Phys. "seatas Solidi (a); bban No. 1, 285-290(1975). 

N-Si detectors p: of N-type silicon were used initially 

source. It was stated that the radiation induced a rapid ” 

n-type detector leading to the decrease of sensitivity. On #. of 

calculations of the photocurrent of semiconductor photovoltaic 

cells, a more radiation resistant detector is prepared using p-type 

to a dose of 30 MR. This is sufficient for practical purposes. The 

t of the P-Si detector is linear in the range of dose rate 

een The die a with a of R/sub 

0. omega. directional dependence o response is 
within + or -20 percen He party ure coefficient is 0.4 percent 
DEG/sup -1/ 26 be 80° 
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38255 (AD-A—034280) Analysis of a semiconductor detection 
system for measuring radioactive noble gases. Hunt, K.K. (Air Force 
Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School of 
Engineering). Dec 1976. 65p. (GNE/PH—76D-4). Q 04/MF AOI. 


A cryo; y-cooled detection system employing two lith- 
eee detect small activities of radioactive 
noble gases is evaluated. The detectors face a sample chamber with 
beryllium windows. The top window is thin to allow detection of 
most electrons and electromagnetic radiation by the upper detector. 
The lower window is thicker to allow only electromagnetic radi- 
ation to enter the lower detector. Electron, x-ray, and coincidence 
spectra analyses are considered, and the results are compared to 


38256 An e-y coincidence 
G.A.; Rudnev, Yu.P.; Kochubei, E.F. (Leningrad Inst. 
Payee) Instrum. Exp. Tech. (USSR) (Engl. Transl.); 19: No. 2, 334- 


Translated from Prib. Tekh. Eksp., 19: No 2, 28-30(1976). 
A highly efficient electron based on a Si 
detector and a superconducting solenoid is described whose con- 
struction allows it to be used in the coincidence regime with a 

Ge(Li) spectrometer. 


38257 te in the 110— 
280 nm spectral region. V.L.; Vukstich, V.S. Sov. J. Opt. 
Technol. (Engl. Transl.); 43: No. 12, 742-743(Dec 1976). 

excitation o in intersecting beams, is calibrated in terms of 
energy. The spectral sensitivity of the equipment was 
from the known effective cross sections of the dissociative excitation 
of molecular nitrogen and from the excitation cross sections of the 
ionic lines of thallium. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 36956, 37201, 38269 


and moisture standards. Final 


report. D.R.; = 
R.A. (California State Dept. 
A). Transportation Lab.). Dec 


ort dated Nov 69, PB-189 354. 
or suitable materials to serve as calibration stan- 


E.; Chang, J.C.; Hannon, J.B.; Fors 
to 


District Materials 

blocks and flexibility. Also, mone- 

-— savir gs are attributed to this procedure. The research involved 
the selection of suitable nuclear moisture gage calibration standards 

which resulted in a recommendation to Pre an,‘ 


L environmental radiation. 
38254 Measurement of gamma-dose 
>) 
nesis. 
a See also r 
A search 
dards for nuclear 
six blocks were fabricated for these standards. Each standard consist- 
ed of stone from a separate source. Three were quarried and cut to 
suitable size from stone and three were cast of portland cement and 
selected natural aggregate from separate sources. These were chosen 
as the calibration standards for all nuclear density gages used by the 
Of moisture gage response tO VariOUS SO! 
results of these laboratory tests indicated the magnitude of gage 
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measurement errors that could occur during moisture determina- 
tions. (GRA) 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


38259 (AD-A—026517) Characterization of insulating regions 
created in ion Final 


by 

1 Oct 74—31 Aug 75. Jamba, D.M.; Wilson, R.G.; Harari, E.; 
Aubuchon, K.G. (Hu Research Labs., Malibu, Calif. (USA)). 
Nov 1975. Contract N00014-75-C-0080. 84p. AOl. 

This research program was concerned with the fabrication of 
isolation (electrically in silicon-on-sapphire (SOS) 

's in particular. 


38260 (AD-A—026591) Analytical calculations on photoelec- 
trorindueed currents on a model ofthe FLTSATCOM satelite. Final 
report. Marin, L.; Lee, K.S.H.; Liu, T.K. (Dikewood Co: ant 
om i 4:50. (USA)). May 1976. Contract F29601- 


Ip. 

From a rigorous integral-equation formulation a simplified 
the boom of 8 Fl equation is derived for the induced current on 
the of a FLTSATCOM ome a with the solar — and the 


impedances dri 
ts result partly from a epee of the photoelectrons near 
y from (2) the redistribution of the positive 


caplet quasi-static as well as d 
time and frequency domain. It is we ey 
urate for the photoelectron induced currents on the 
<a. The quasi-static solution for one electron is 
obtain the a result for a given — 
photon pulse, a given yield tion (electrons per photon a 
and energy distribution of the ejected electrons. 
the report, the results computed from explicit analytical 
solutions are graphically presented and physically interpreted. 


38261 (AD-A—026897) Cable response solution techniques for 

the system-generated electromagnetic pulse environment. Volume II. 
estimate of excitation of multiconductor cables. 

M.; Trybus, P. (Intelcom Rad Tech, 

Calif. (USA). Ma y 1976. F29601-74-C-0039. 55p. 

RT—8111-078). 


Sods tho (GRA) 


38262 (AD-A—027136) Advanced 
ing: phase I--EMP/IEMP susceptibility of host sensor 
components. Technical ae PX, 1 Jul 73—31 Jul 74. Vault, W.L.; 
Her, (Harry Diamond Labs., Washington, D.C. (USA)). Dec 
8ip. ip. TR NTIS $5.00. 


and ionizing nuclear radiation. The major area of investigation was 
the characterization of device degradation in the discrete bipolar and 


experiments on the following device types: 1N821, 1N914, 1N3066, 
and LMI113 diodes; 2N2484 and 2N2605 transistors; G118 
—, 2N4392 and 2N5434 JFET‘s; HA2605, LM101, and 
Am ; DG143, DM8800, 
and SN54L122 microcircuits. Approximately 300 
were tested in this program. Tests were formed with sq 
electric waveforms and ionizing radiation dose rates of 10 to the 10th 
power rads(Si)/s. Again nae aoe has shown that 
general are more vulnerable than discrete components. (auth) 


of devices due to EMP 


Mass. USA). 19 1976. 37p. ESD 76 167) 
analysis of the failure of semiconductor 


junc- 
tions due to EMP induced pulses is presented. Included in this 
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(AD-A—030609) Nuclear assurance 
with moderate 


systems report. Patrick, R. 
Sep 1976, 15p. (AFWL-TR 76-14 , Kirtland AFB, N.Mex. (USA), 
Sep 1976. 76-147). NTIS $4.50. 

‘orce Systems nuclear oe survi 


Using the data bank in tactical system 
hardening and Mnseny ps dy assessments. Technical memo. Trimmer, 
P.A. (Harry Diamond Labs., Washington, D.C. (USA)). Dec 1976. 
33p. Q 03/MF A0l. 

The data bank can be a useful tool for tactical s 


38266 (N—76-32464) Study of SEM induced current and 
contrast modes to assess semiconductor reliability. Final 

J.R. (Martin Marietta Corp., Denver, Colo. (USA)). 
Contract NAS8-31567. 123p. (NASA-CR—150005;MCR— 
Q 06/MF AOl. 


REFER ALSO TO CITATION(S) 36871, 36886, 36959, 37597, 
38017, 38040, 38226, 38334, 38383 


38267 High responsivity, low-noise germanium bolometer for the 
far infrared. Draine, B.T.; Sievers, A.J. (Cornell Univ., Ithaca, NY). 
Opt. Commun.; 16: No. 3, 1976). 


K is found ta have of 23 107 V/W and 


limiting NEP of 3 x 10 (Hz)/sup 1/2/. 

38268 (AD-A—032818) 1.06 micron high sensitivity ir photo- 

cathode. Final report, 6 Jan—30 Jun 1975. Harris, J.S. Jr.; Sahai, R.; 

aan J.R.; Bubulac, L.O. (Rockwell International Corp., Thou- 
sand Oaks, Calif. (USA). Science Center). Oct 1976. Contract 

75p. (SC—5013.13FR). Q 04/MF A01. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 36952, 36956 


3939 
discussion are: the effects of finite-size p-n junctions on maximum 
temperature buildup; an evaluation of interpulse cooling; and a 
determination of the response of these devices to damped periodic 
waveforms. Limitations of the results are presented. Such informa- 
tion will be Faron useful for performing preliminary damage 
assessment and/or screening of devices. 
AFSC Supplement 1 to 80-38, 12 July 1974. Lifecycle survivability 
includes both hardness assurance (HA), applicable during the pro- 
duction phase, and hardness maintenance tHM), during 
the operational _—- This report — an approach to an HA 
program appli le to production of aeronautical systems and other 
systems with comparable nuclear S/V requirements. The HA pro- 
gram is considered compatible with the general em taken to 
develop and verify a hardened design during the RDT and E phase 
to support the formulation and implementation of a cost effective, 
but adequate HA program. Cursory discussions concerning the HM 
program are also included. 

. assist the program manager in determining the extent that data banks 

can be used in solving his nuclear or assessment problem. 
For programs b be cost 
effective. The res testing 
program, and the and 
test results are co; ig data. 
The analytical method gave good results for the device types investi- 
gated. 

voltage 
Beall, 
1976. 
6-464). 
The pe of the scanning electron microscopy study was 
to review the hiure history of existing integrated circuit technol- 
ogies to identify predominant failure mechanisms, and to evaluate 
the feasibility of their detection — SEM application techniques. 
The study investigated the effects of E-beam irradiation damage and 
contamination deposition rates; developed the necessary methods for 
querque, N.Mex. applying the techniques to the detection of latent defects and weak- 
An investigation was made to determine if the photon in- nesses in integrated circuits; and made recommendations for apply- 
duced differential voltages between conductors in a multiconductor ing the techniques. 
MISCELLANEOUS INSTRUMENTS 

and failure resulting from submicrosecond electrical stress transients 

device modeling studies were aa. ¢ experimental program 

consisted of a variety of EMP and combined-effects simulation 
ity 1.06 micrometers field-assisted heterojunction photocathode are 
reported. Major emphasis has been placed on developing a Cs 
activation process for heterojunction devices and on a device fabri- 
cation technology which is consistent with Cs activation require- 
ments. The first heterojunction devices (cold cathodes) were suc- 
cessfully activated and emission into vacuum was observed. Further 
work in developing a heterojunction photocathode structure for 
activation is recommended in order to realize the complete device 

ee and demonstrate the potential of the heterojunction photocathode. 
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Gamma-metody v rudnoi geologii. (Gamma methods in ore 
geology). Ochkur, A.P.; Tomskii, I.V.; Yanshevskii, Yu.P. Lenin- 
grad; Nedra (1976). 407p. 

The principles of methods of nuclear geophysics, 
much used in recent years in the exploration for and po se of 
ore deposits, are discussed. The classification, physical principles, 
and theory pall a amy methods are examined. The construction 
ay les of yzing devices, the methods of achieving and condi- 

or using each of the methods, and the ways of processing and 
ieuabaieg e data are analyzed. The optimum measurement con- 
ditions and methods of Cone well logging 
techniques, and rock sampling ussed. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


38270 (AD-A—032959) Effect of long term low-level gamma 
radiation on thermal sensitivity of RDX/HMX mixtures. Final report. 
Avrami, L.; Jackson, H.J. (Picatinny Arsenal, Dover, N.J. (USA)). 
Nov 1976. 23p. (PA-TR—4964). Q 02/MF AOl. 

HMX, RDX, HMX/RDX mixtures and Comp B were sub- 
jected to low level long-term ®Co gamma radiation (225 R/hr for 
90, 120, and 150 days). ifferential thermal analysis, thermogravime- 
tric analysis, weight loss determination, and vacuum stability, in- 
frared spectrometry, impact sensitivity and explosion temperature 
tests were used. It was found that the thermal stability and sensitivity 
of these explosives were not adversely affected by the exposures. 


38271 (AD-A—033552) Explosive performance modification by 
cosolidification of ammonium nitrate with fuels. Technical report. 
Akst, I.; Hershkowitz, J. (Picatinny Arsenal, Dover, N.J. (USA)). 
Oct 1976. 56p. (PA-TR—4987). Q 04/MF AOl1. 

Practical nonideal explosives with performance improved 4 
modifying ideality are shown to be within reach. Materials whic 
might be used are available in quantity at low cost, and processing 
techniques are ordinary. Performance enhancement was brought 
about by selecting fuels for an oxygen-rich nonideal explosive (am- 
monium nitrate) and improving reaction rates through more intimate 
reactant contact brought about by cosolidification. Explosives sys- 
tems containing ammonium nitrate cosolidified with ethylenediamine 
dinitrate, or with nitroguanidine and idine nitrate, were studied 
and are described. In confined -scale tests, they have better 
steel denting performance than Amatols, TNT, or Amatex 20. Deto- 
nation velocity ranges from 5 to 7 km/sec, depending on proportions 
and amount of RDX. Handling sensitivity, melting points, hygrosco- 
picity, and compatibility with TNT and RDX gna to be manage- 
able. Long-term stability, casting, scale-up and other engineering 
factors have not been assessed. 


38272 (PB—258170) Explosion and Volume 32, 
Number 5, 1971. (Bureau of Mines, Washington, D.C. (USA)). 1976. 
Contract NSF-C505. 163p. (TT—71-53153/5). P 08/MF A0O1. 

The following topics are discussed: CMDB propellants with 
high pressure exponent; the thermal decomposition of —— 
methane in 2-propanol; double exposed flash x-ray photographic 
observation on detonation of coal mining explosions; detonation of 
condensed multiple components about detonation characteristics of 
three liquid explosives; synthesis of N,N’-bis neers ge 
doxypheny] ylene dinitramine; resistance characteristics of elec- 
tric primer containing conductive particles; and formation of 
Meisenheimer’s complex by adding an aqueous sodium hydroxide to 
the reaction product of epoxy compound with picric acid. 


38273 Enthalpies of formation and calculated detonation 
ties of some thermally stable explosives. Rouse, P.E. Jr. (Los Alamos 
Scientific Lab., NM). J. Chem. Eng. Data; 21: No. 1, 16-20(Jan 1976). 
As part of a study of thermally stable explosives, the heats of 
combustion and standard enthalpies of formation of 22 experimental 
organic explosives and of one standard explosive, TNT, were deter- 
mined. The results of these measurements, together with the report- 
ed crystal densities, were used to calculate the detonation velocities 
and pressures by two different methods. The calculated velocities 
were compared with experimental velocities where suitable values of 
the latter were available. 


38274 estimation of explosive energy output. 
Hardesty, D.R. (Sandia Labs., Livermore, CA); Kennedy, J.E. Com- 
bust. Flame; 28: No. 1, 45-59(1977). 

The effective specific energy, E/sub AY of an ex foe in 
metal acceleration applications is less than that y deto- 
nation calorimetry, because internal in the 
late in their expansion does in acceleration. 

C-H-N-O explosives, a correlation is shown between the con- 
version of internal to kinetic energy by threefold expansion of the 


products, as calculated by the TIGER thermochemical code, and 
experimental values of E/sub g/. Specific energy is also correlated 
with the density of the explosive and with the phi factor ad qe 
by Kamlet, which in turn involves the molecular Soy and quanti- 

ty of product gases and a simple estimate of the 

energy of an explosive. 


NUCLEAR 
REFER ALSO TO CITATION(S) 38128 


38275 (AD-A—033738) Hot wire ee. 
field structure within GEST fireballs. Final 

Mar 1976. Batt, R.G. (TRW Systems Group, 

(USA). 31 Mar 1976. Contract DNA001-7 

AOl. 


Using stationary rakes of hot wire anemometer probes, a 
series of temperature measurements have been conducted within 
rising fireballs created by detonation of large-diameter, gas-filled 
balloons. These nuclear simulation tests were performed under 


equilibrium (t greater than 1 sec) but prior to 

toroid formation process and within the time requi 

sec) for the fireball to rise one diameter. Althou 

measurment were activated during the course of 

events), warhol data return was partially limited =; such factors as 
wind-induced fireball drift, sensor failure due to balloon debris 
motion, and signal saturation phenomena. Based on an extensive 
processing of measured data for two single 10 m diameter balloon 
events (MB-3 and MB-4) unique results describing the mean flow 
field and turbulent structure statistics for the early-time large-scale 
fireball have been determined. Mean convection velocities for the 
fireball wake were measured to be approximately twice as large as 
fireball rise velocities (43 ft/sec). 


38276 (AD-A—033934) Seismic coupling from a nuclear explo- 
sion: the dependence of the reduced 


opical 
report, Sep 1975. Cherry, J.T.; Rimer, N.; Wray, W.O. os 
Science and Software, La Jolla, Calif. (USA)). 
F08606-75-C-0045. 83p. (SSS-R—76-2742). Q 05/0 


enables one to express uncertainties in wield ¢ estimates in 
terms of uncertainties in the material properties and provides insight 
concerning the requirements for collection of geophysical data at a 
specific test site. A series of spherically symmetric calculations have 
been performed in which the properties of the near source material 
were varied systematically. Output from these calculations enables 
one to determine the relative teleseismic coupling efficiency of a 
given near source material. Also, since seismic magnitudes are di- 
rectly related to explosive yield, this parameter study permits an 
assessment of uncertainties in the estimated in terms of uncer- 
tainties of the material properties of the test site. 


WEAPONRY 


38277 (AD-A—033910) Electric power 

methodology. Final Lambert, B.K. (Defense Electric Power 
Administration, Washi D.C. (USA)). Aug 1976. Contract 
OCD-PS-66-92. 109p. Q 06/MF AO1. 

This report presents expanded and updated overpressure 
versus damage for major electric system compo- 
nents and fundamental guidelines for estimation 
with the necessary information to identify critical comgenens in an 
electric power system, estimate potential damage, estab 
for resource allocation and management in the event of system 
evaluation of the data reveals that due to the complexity of an 
electric power system and because many major components would 
be exposed to direct w effects, system disruption could occur 
at relatively low levels of overpressure. Also, as overpressure values 
increase, massive restoration efforts will be required. In addition 
complex parts are not readily available and, as a result, will 
pose & major post-attack problem. The also contains a state 

discussion, a description of major components and their 
relationship to the functioning of the overall system, and an an 
tated bibliography. 


38278 (AD-A—034019) Residual signatures 
AFB. (USA). of Engineering). Dec’ 197675; (GNE/ 
PH—76D-5). Q 04/MF AOI. 
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3940 
of temperature 
Oct 1973—31 
lo Beach, Calif. 
O5p. Q 06/MF 
Test Facility, Kirtland AFB, during the late fall of 1973 and early 
The objective of the research presented in this report is to 
determine the dependence of teleseismic magnitudes on the nonlinear 
| 
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isting of the grvend, fasion 

tion, and neutron activation were studied as possib! 
of approximately 13 hrs following a 500 kT low a ae non- 
heating will produce detectable residual signatures for up to 4 hrs. 
Fission product depositions were found to be unusable as damage- 
level indicators. Calculations for (n, gamma) reactions in a soil 
a 2.47% Na content indicate that measurable gamma fluxes 

exist throughout the period of interest. 


EXPLOSION DETECTION 


_ (AD-A—026542) Special data 


event report, 
Hill, K.J.; Dawkins, M.S.; Gillespie, 
andria, Va. (USA)). Contract F08606-74-C-0013. 16p. 
(SDCS-ER—76-81). S$ 

The report contains wel data from the Special Data Col- 
lection System (SDCS), and other sources for the Off the Coast of 
Oregon event on 10 January 1976. Published epicenter information 
from seismic observations is given. (GRA) 


38280 (AD-A—026543) Special data collection system (SDCS) 
event report, Andreanof islands, aleutian islands, 8 March 1976. 
report. Hill, K.J.; Big M.S.; Gill M.D. (Tele- 
dyne Geotech, Alexandria, Va. (USA)). wy hae 1976. tract F08606- 
74-C-0013. 15p. (SDCS-ER—76-88). NTIS 
lection System (SDCS), and other sources for the Andreanof Islands, 
Aleutian Islands event on March 1976. Published epicenter informa- 


38281 (AD-A—026544) Special data collection system (SDCS) 

event report, New Madrid, Missouri region, 25 March 1976. Technical 
report. Hill, K.J.; Dawkins, M.S.; M.D. (Teledyne Geo- 
tech, ‘Alexandria, Va. (USA)). May 1976. Contract F08606-74-C- 
0013. 16p. (SDCS-ER—76-95). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the New Madrid, 
Missouri Region event on 25 March 1976. Published epicenter 
information from seismic observations is given. (GRA) 


38282. (AD-A—026545) Special data collection 


M. D. 
crack C013. 15p. 
SDCSER- NTI 


lection System (SDCS), and other sources for the North Atlantic 
Ocean event on 31 March 1976. Published epicenter information 
from seismic observations is given. (GRA) 


38283 collection system (SDCS) 
Hill, K.J.; Dawkins, M.S.; Gillespie, M.D. (Teledyne Geotech, Alex- 
andria, Va. (USA)). May 1976. 18p. 
(SDCS-ER—76-96). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the North Atlantic 
Ridge event on 28 March 1976. (GRA) 


(AD-A—026606) Karakh SOR, 15 Jam collection system (SDCS) 

Eastern Kazakh 5 MD 1976. Technical 

(USA)). May Te COOLS. 18p. 
GDCSER- NTIS $35 50. 

contains seismic data from the Special Data Col- 


The report 
lection System (SDCS), and other sources for the Eastern Kazakh 
SSR event on 15 January 1976. (GRA) 


38285 §(AD-A—026607) Special data collection system (SDCS) 
Daw M.S.; MD. Ve 
(USA)). May 1976. Contract F08606-74-C-0013. 13p. (SDCS-ER— 
16-83). NTIS $ $3.50. 

ta, contains seismic data from the Data Col- 
on 4 4976, Tor the 

seismic 

observations is given. (GRA) _— 
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This report con seismic data from the Special Data 
5 January 1976. Published epicenter information from seismic obser- 
vations is given. (GRA) 


38287 (AD-A—032412) Teleseismic verification of data ex- 
change yields. Barker, T.G.; Cherry, 
J.T.; Savino, J.M. (Systems, Science and Software, La Jolla, Calif. 
(USA)). May 1976. Contract F08606-75-C-0045. 61p. (SSS-R—76- 
possibility directly inverting teleseismic 
for accomplishing the inversion is to employ a 
deterministic model which predicts ground motion from a nuclear 
explosion. This procedure makes use of the information expected 
from that provide information on the near 
explosion source environment. Additional must be -in- 
ferred from other sources or determined by experiment on geophysi- 
po Three major topics discussed are: equivalent elastic 
ulations for a wide range of rock types; the teleseismic 
reflected phase, and the effect of upper mantle elastic proper- 
ties on short period P waves. 


38288 (AD-A—032699) Research in seismology: earthquake 
magnitudes. Final report, 1 Jul 1973—30 Sep 1976. Nuttli, O.W.; 
Kim, S.G.; Wen, H.; Wagner, J.A. (Saint Louis Univ., Mo. (USA). 

of Earth and "Atmospheric Sciences). 11 Oct 1976. Contract 
F19628-73-C-0269. 52p. Q 04/MF AO1. 

Results of a search for earthquakes in Eurasia that have 
anomalous ratios of body-wave magnitude to surface-wave 7 4 
tude values are presented. Results of a study of mainshock 
shock sequences are also provided. Earthquakes occurring along the 

te margin of Eurasia were found to be non-anomalous. Anoma- 
earthquakes are confined to the continental interior, with about 
18% of the intraplate earthquakes studied having anomalous (m sub 
b): (M sub S) values; the anomalus events extend from southern 
Europe Asia. 


wave magnitude or seismic moment. It appears to be especially 
difficult to discriminate between a small-magnitude aftershock of an 
intraplate earthquake and a small to intermediate yield 
detonated within a few hours or days of the mainshock. 


(AD-A—032754) Seismic discrimination. Semiannual 
No. 25, Rg Jan—30 Jun 1976. Chinnery, 


(Massac’ , Lexington Lincoln 
Lab.). 30 Jun 1976. Contract 0002. 06/MF 


Twenty-five investigations in the field of seismic discrimina- 
tion are described. These are grouped as follows: estimation of body 
single stations and networks (9 contributions), 


(AD-A—033177) Counterevasion studies. Semi-annual 
(Texas , Dallas (USA)). 31 May 1976. Contract 
(TI-ALEX—(02)-tr-76-01-Pt-B). Q 05/MF 


Fifteen with known PDE (Preliminary 
nation of Epicenters) depths were analyzed using 
period P-waves recorded at NORSAR. Results from this analysis 
indicate that ws the appropiate criteria cosy. Also 


for two subarrays on the west side of NORSAR. However, cep- 
strum-analyzed results are fairly consistent among them. The differ- 
ence in the resolved delay times is one sampling unit (0.1 second) 

these subarrays are not located widely apart 


Although 
enough to be considered as separate stations at different azimuths, 
the good agreement of cepstrum-analyzed results them is 
definitely a plus toward better recognition of the i 
cepstrum analysis. 


38291 AD-A—033463 
1973—31 LS. Jr.; Sun, D. 


Determi- 
teleseismic short- 


collection system (SDCS) 
quake sequences. Focal depth and focal mechanisms of anomalous 
and non-anomalous earthquakes were found to be the same, so that 
depth and mechanism variations do not explain the anomalies. It was 
also found that anomalous earthquakes had shorter P-wave spectral 
corner periods than non-anomalous earthquakes of the same surface- 
system (SDCS) 
38289 
technical s 
surface wave studies (2 contributions), examination Of methods for 
the separation of the signals from a sequence of closely spaced 
explosions (2 contributions), studies concerned with lateral heteroge- 
neity within the earth (5 contributions), miscellaneous studies (3 
contributions), and recent developments in our data and computer 
systems (4 contributions). 
were analyzed using teleseismic short-period P-waves recorded at 
nine NORSAR subarrays with signal-to-noise ratio above 18 dB. 
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Inc., Dallas (USA)). 31 Aug 1976. Contract F44620-73-C-0055. 65p. 

material covered in six previous semiannual technical 

pad... is summarized, and the conclusions obtained from these 

studies are discussed. The counterevasion studies were concerned 

with the evaluation and ieuuns of two techniques: complex 

analysis. These techniques 


detection of the vee depth phase 
of the far-field research was 


ing 
layered half-space to observed spectra corrected to a near source 
reference point. Several procedures were used to correct the ob- 
served spectra for effective attenuation. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 37045, 37738, 37740 


Chemistry, University of California, 
94720). J. Geophys. Res.; 82: No. 12, 1767-1772(20 Apr 1977). 

The important variables in the problem of ozone reduction by 
nitrogen fertilizers are regarded to be as follows: tau, the atmospher- 
ic residence time of nitrous oxide; the fraction of nitrogen fertilizer 
that is denitrified within a few decades; the fraction of denitrified 
gases that is nitrous oxide. With these three parameters, plus the 
results of the Climatic Impact Program, the time and the degree of 
ozone reduction can be estimated by ultrasimple equations which 
give about the same results as more elaborate model calculations. At 
the pe ng oA state of uncertainly concerning the global nitrogen 

ok lution of the full problem. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 38349 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 36869, 36885, 37051, 37052, 
37341, 38054, 38086, 38091, 38351, 38481 


38293 (AD-A—725985) Aerosol spectruscopy in the infrared. 
Carlon, H.R.; Anderson, D.H. (Edgewood Arsenal, Md. (USA)). 
1976. NTIS $3.50. 
ive a large ly of e ‘fact’ w 

& vior while it i 

such as aerosol absorption and probable luminescence must be 
understood before atmospheric modeling, particularly in and near 
the 8-13 micrometer heric ‘window’ through which most of 
the earth’s radiative transfer takes place, can be completed. Many 
unexplained atmospheric phenomena should become understandable 
through precise modeling. (GRA) 


38294 (AD-A—025917) Species-differentiating continuous moni- 
tor for airborne acids. Quarterly progress report Jul—Sep 75. Frant, 
M.S. (Orion Research, Inc., Cambridge, Mass. (USA)). Jan 1976. 
Contract DAAA15-75-C-0199. 48p. NTIS $4.00. 

The sources and levels of airborne nitric and sulfuric acids are 
briefly reviewed. A theoretical study, based on known vapor pres- 
sures and thermodynamic 


y-generated 
wall columns can be constructed which will absorb 99% of the acid 
gases, and pass 98% of the mist droplets. (Author) (GRA) 
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38295 (AD-A—027458) Air pollution 
fluoride. Fisher, R.W. (Air Force Environmental echnical Apple 
tions Center, Scott AFB, Ill. (USA)). Mar 1976 7. WU 
TAC—7785). NTIS $4.00 

The urpose of this report is to estimate the diffusion charac- 
teristics downwind concentrations of hydrogen fluoride (HF) 
after it is released from an airplane. ea re 
exhaustive search of USAFETAC’s in-house technical li to 
determine a method or methods adaptable to this problem. (G 


38296 (AD-A—031864) Calibration system for dust sampling, 
Final report 1 Oct 1973-30 Sep 1975. Yablonsky, J.; Ayer, H; 
Svetlik, J.; Horstman, S. (Cincinnati Univ., Ohio (USA). of 
Environmental Health). 30 Sep 1975. Contract DAMD17-74-C-4024, 
172p. Q 09/MF 

An aerosol chamber was designed, constructed and tested 
with each of three eg ey A nebulizer was provided for 
liquid aerosols, a Wright Dust Feed for long-term dust generation, 
and a fluidizing generator for short duration, concentration dust 
aerosols. Uniformity of distribution of aerosol was tested with o— 


the side ports. Sal 
strated by showin, 


the settling of coarser dust suggested 7 
tions from side ports being less than from top ports. Some 
gn. report inc a comp! description and 
instructions as well as data and test results. (Author) 


38297 Pollution estimation factors. Final tech- 
nical report. Sc! Cannon, J.R.; LR.; Dose 
(Army ruction Engineering Research Lab., 
Ill. (USA)). Nov 1976. Q abt 
Report on Characterization of Wastes from Arm 


operation of mili 


contains of how to use air emission 


identifies Army-relevant portions of Compi of Air Pollutant 
Emission Factors. Another chapter contains factors for estimating 
solid waste composition and quantity. Also covered are factors for 
estimating wastewater composition and quantity. These estimation 
factors are based on data from the literature. 


38298 (N—76-22719) Atlas of infrared on ow line. Park, 
J.H. (College of William and Mary. 44976) NTFS 
of Physics). 1976. Ss 
An atlas of infrared absorption line 
at 300 K is presented for 
The ion bands for each gas dene te im th 
sources of data are summarized. This is 
studies of remote sensing of | 
cation of gases in atmospheric abso 
information on (1) what gases contri 
the regions and (2) their relative 
as attention should be given to the scal 


each i in ; (Author (GRA) 

38299 (NTIS/PS—76/0572) Precipitation washout 
. Report 

NTIS $25.00. 


Supersedes NTIS/PS—75/517. 
The this 


— underground nuclear explosions hidden in larger earthquakes, ee 
or the identification of sequential underground nuclear explosions, 
and for the detection of the pP “y > 
on the effect of eo rate on the 
is also presented. The main topic 
directed toward the determination of seismic source ters 
>) 
rts yielded a maximum coefficient of variation of 7% with typi 
les from pe averaged 95% of those 
ty of the chamber for field testing was demon- 
, that the performance of Aerotec 3/4 cyclones 
and Unico 240 cyclones, — at their rated flows, varied signifi- 
Fe cantly. Size distributions, determined by an Andersen Sampler, were 
38292 Analysis of the independent variables in the perturbation 
of ozone by nitrogen fertilizers. Johnston, H.S. (Depart- 
(GRA) 
tions. 

The Army is required to evaluate the environmental conse- 
quences of proposed actions while they are being planned. To 
effectively perform this task, Army planning personnel must have 
some means of predicting the amount and types of ~y TY likely to 
result from a particular action. For air pollution, the U.S. Environ- 
mental Protection Agency (USEPA) has developed a series of 
emission factors that relate pollutant quantities resulting from fuel 
combustion and industrial operations to the level of that particular 
polluting activity. This report extends the emission factor approach 
to allow estimation of types and amounts of solid waste and 

wastewater from sctividies common to US. 
7 Training and Doctrine Command (TRADOC) and Forces Com- 
mand (FORSCOM) military facility operation. The purpose of this 

tants, and solid waste materials generated the 

facilities and vehicles. The con 

(a bibliog 
species are proposed. Of these, the most — appears to be J. (National 
tion of acidic in_a_wetted-wall scrubber, followed b )). Jun 1976. 
graphy cover the removal of 

pollutants, 10active isotopes, dust by rain and snow. The 


AUG. 15, 1977 


theory, modeling, sampling, and effects of precipitation washout are 

presented. (This updated bibliography contains 95 abstracts, 21 of 
which are new entries to the previous edition.) (GRA) 

38300 (NTIS/PS—76/0606) Waste processing and pollution in 

the chemical and petrochemical industries. Volume 1. 1964—1974 (a 

with abstracts). Report for 1964-74. Werner, K.G.; Ca- 

D.M. (National Technical Information Service, Spring- 

field, Va. (USA)). Jul 1976. 181p. NTIS $25.00. 


water pollution and solid wastes are covered. (This updated bibliog- 
raphy contains 176 abstracts, none of which are new entries to the 
previous edition.) (GRA) 


and petrochemical industries. Volume 2 (a bibliography 


vagnaro, D. (National 
Technical Va. (USA)). Jul 1976. 
164p. NTIS $25.00. 


Supersedes NTIS/PS—75/541, and NTIS/PS—74/118. 
Studies on the air and water pollution and solid wastes for the 
chemical and petrochemical industries are covered. The bibliogra- 
y includes control processes, emissions, economics, pollution ef- 
‘and abatement strategies as it pertains to these industries. (This 
updated bibliography contains 159 abstracts, 123 of which are new 
entries to the of aes edition). See also NTIS/PS-76/0606, Waste 
Processing and Pollution in the Chemical and Petrochemical Indus- 
tries. Vol. 1. 1964-1974. (GRA) 


38302 Summaries of foreign govern- 
ment environmental reports. Number 44, (Environmental Protection 
Agency, Washington, D.C. (USA)). Apr 1976. 53p. NTIS $4.00. 
See also NTISUB/B/135—76/003. 
The U.S. Environmental Protection Agency, under a series of 
documents exchanges with foreign governments and international 


38303 Summaries of foreign govern- 
available on subscri Sep American Continent 


sampling 
New Wethersfield, 
-2110. 78p. NTIS $5.00. 


The manual provides a 
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ul—Sep 73. Smith, T.B.; Marsh, 
; Lamb, R.G. (M Re- 
wor Mey Calif. (USA)). Jan 1976. Contract 
1, 194p. (MR—175-FR- 1395). NTIS $7.50. 
lications, Inc., San 


Rafael, F75-85. 


contribute to high surface ozone concentrations along 

on the follo’ day. of tos ior af an he 
redistribution o! ultraviolet radiation in the air column indicated that 
light scattering can cause the photodissociation rate constants aloft 
to be 30 to 40 t higher than they are at the ground. The 
analysis of the ve of the mixed layer showed that at 
the i uired for pollutants to 
of the marine layer is 


friction The average 
about ten minutes. (GRA) 


(PB—253954) The dispersion and transport of 
air pollutants emitted fossil fuel power plants. Moving 
support for plume analysis. Final report Sep—Nov 1974. S 
R.B. (Environmental Measurements, Inc., San Francisco, 
(USA)). Poles od 1975. Contract ARB-4-189. 89p. NTIS $5.00. 
Environmental Measurements, Inc. provided an Air 
the Moss Landing and the Haynes/Los Alamitos power generating 
stations in California. The purpose of the field measurements was to 
locate and trace overhead plumes and measure ground-level impact 
of SO2 and NOx as a supplement to aerial and fixed station measure- 
ments. The correlation spectrometer and point monitors were used 
to map the dispersal of emissions from the target sources. Downwind 
plume detection at Moss Landing was limited to 18 kilometers by 
gusty winds. Measurements at Haynes/Los Alamitos produced more 
comprehensive results; plume transport and touchdown were detect- 
ed as far as 45 kilometers. The results of the measurements are 
presented in map form. The maps offer a graphic correlation be- 
tween overhead plume activity and ground-level ewe Calcula- 
tions of SO2/NO2 emission rates, plume path maps, and ground- 
an examples of Gain 


air pollutants. Final report. Mooradian, A.; Pine, A.S. (Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). May 1976. 55p. 


NTIS $4.50 
The "purpose of this pe is to catalog high-resolution 
hydrocarbons and other light molecules for their 
tification and quantitative analysis as air contaminants. An in- 
frared difference-frequency tunable laser system, capable of hogs 
eloped for this survey. report presents 
the nul + nu3 combination band of sulfur dioxide 
difference-frequency spectrometer which nplete coverage 
of molecular bands. This into two 
i ur dionide sted studies respec- 
erprint’ fine structure 
tifying the molecules, accurate 
are given for ct absolute concentra- 
spectra will be particularly valuable for 
most of which have strong C-H 
stretching ion bands in the vicinity of methane’s. This will 
enable many different pollutants to be conveniently monitored in a 
the of dominant methane back- 
ground. (GRA) 


comparison to other h 


report. 
i esearch Inst., Kansas City, (USA). 
Mar 1976. Contract EPA-68-02-1728. 143p. NTIS $6.00. 
also PB—253349. 
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A thorough literature search for methods of sulfate analysis 
. The results of the search with a very brief 


Fa 


mechanisms including heating of mountain slopes, convergence 

€ bibliography cites references discussing control process- zones and plumes from stationary sources. Aged pollutants tend to 
es, pollution effects, economic factors, emissions, and abatement accumulate aloft along the foothill areas during the late afternoon. 
strategies for the chemical and petrochemical industries. Air and Under stagnant wind conditions, these layers of ozone and other 

organizations, is collecting environmental reports from around the 

world. This publication, a monthly announcement of documents 

received by EPA under the exchanges cover the following subject 

areas: air, water, noise, solid wastes, pesticides, toxic substances, 

fadiation, land use. (GRA) 

year; write quote. 

See also NTISUB/B—135-76/008. 
The U.S. Environmental Protection Agency, under a series of 

document exchanges with foreign governments and international 

organizations, is collecting environmental reports from around the 

world. In each issue the document summaries are grouped by 

subject, by category of document, and by country. Subject areas, 

which reflect EPA programs, include: Air, water, noise, solid 

wastes, pesticides, toxic substances, radiation, and land use. 

38304 (NTISUB/B—135-76/010) Summaries of foreign govern- 

ment environmental reports, number 50. (Environmental Protection 

Agency, Washington, D.C. (USA)). Oct 1976. 50p. Paper my also 

available on subscription, North American Continent price $35.00/ 

year; all others write for quote. 

See also NTISUB/B—135-76/009. 
The U.S. Environmental Protection Agency, under a series of 

documents exchanges with foreign governments and international 

Organizations, is collecting environmental reports from around the 

world. Subject areas, which reflect EPA programs, include: Air, 

Water, Noise, Solid wastes, Pesticides, Toxic substances, Radiation, 

Land use. 

38305 (PB—253092) Technical manual for measurement of fugi- 

tive for industrial emis- 

sions. Insberg, H.J. (Research 

(USA). Apr 1976. 38309 B—254387) Measurement of ai sulfates: lit- 

implementation of the 

U g Strategy in the measurement of fugi- 

tive emissions. Criteria for the selection of the most applicable 

measurement method and discussions of general information gather- 

ing and planning activities are presented. Upwind/downwind sam- has 

pling strategies and equipment are described. The design of the abstract of each method are attached as an appendix. The analytical 

sampling system, sampling techniques, and data reduction proce- methods have been reviewed for strengths and weaknesses, and the 

dures are discussed. Seapewer requirements and time estimates for two most promising methods have been selected. Based on this 
typical applications of the method are presented for programs de- review, the two recommended methods are the methyl thymol blue 
signed for overall and specific emissions measurements. The applica- method described by A.L. Lazrus and the barium chloranilate 
tion of the outlined procedures to the measurement of fugitive method modified by H.N.S. Schafer and developed by R.J. Bertola- 
emissions from 2 Portland cement manufacturing plant is presented cini and J.E. Barney, II. The results of this phase of the investigation 
a8 an appendix. (GRA) have been submitted to EPA. Acceptance of the two recommended 
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methods 
October 15, 
38310 (PB—255699) Air ce and economic implications of 
control in Illinois. Final report. Norco, J.E.; 
Raufer, R.K. (Environmental Technology Assessment, Inc., 
Brook, Ill. (USA)). Nov 1975. 122p. NTIS $5.50. 
Illinois Pollution Control Board completed a series of 
into the sulfur dioxide regulations and, subsequent- 
rages Sea the ois Institute for Environmental Quality to investi- 
gate and ene control systems (SCS) as an air pollution control 
strategy. This document rts on a study conducted to evaluate 
the impact of SCS in Illinois. The purpose of this investigation was 
to assess the possible impact on Illinois of supplementary control 
systems as a strategy for attaining air quality standards with mini- 
mum economic im while, at the same time, conserving low 
sulfur fuels and maintaining the viability of the Illinois coal mining 
industry. The stud: is directed toward using this system with elec- 
tric power plants. (GRA) 


38311 (PB—256689) Laboratory evaluation of the Cleanable 
High Efficiency Air Filter (CHEAF). Final report. Rei, M.T.; Cooper, 
D.W. (GCA Corp., Bedford, Mass. (USA)). Jul 1976. Contract 
EPA-68-02-1487. 133p. (GCA-TR—76-9-G). NTIS $6.00 
The rt gives results of a novel scrubber, the 
Cleanable Hi , a8 part of a pro- 
to identify novel hi particle control devices. 
scrubber was tested at room temperature, using iron oxide 
aerosols of concentrations near 0.2 ‘pou m (0.1 grain/cu ft), mass 
median aerodynamic f 1.1 micrometers. Inlet and outlet 
tests were with opie 
velocities, and at different water spray rates and water ee rates. 
rate, and make-up water tion. The results 


the ived 
investigation were recei 


y 
penetration. Total mass efficiency was approximately 95 percent at 
normal conditions, for which the pressure across the CHEAF 
was 80 cm (31.5 inches) WC. The particle ynamic cut diameter, 
for which the efficiency would be 50 it at these conditions, 

from ta to be below 0.5 microm- 


Technical support document: sulfur dioxide 
the State of Ohio. Volume I. Final report. (Envi- 
ronmental Rincaa A ency, Chicago, Ill. (USA). Region V). Aug 
1976. 564p. Q 24/MF AO1. 
See also Volume 2, PB-257 695. 


standards and 
ee The docu- 
of economics and public and 
corporate comments and suggestions. AGRA) 


posit (PB—257695) Technical support document: sulfur 
vironmental Protection Agency, Chicago, ). Region 
Aug 1976. Q 99/MF 
See also Volume 1, PB-257 694. 
This document presents the 
ity, emissions, and other 


(GRA) 


stationary 
chanan, J.W.; Wagoner, D.E. (Research Triangl , Durham, 
as 9 (USA)). Nov 1975. Contract EPA-68-02-1234. 115p. NTIS 


See also Volume 5, PB—257775, and Volume 8, PB—257757. 


ity; (4) Directions to permit design of auditing activities. The 
ument is not a research report. It is designed for use by operating 
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38315 (PB—257757) bag ge for development of a quality 
. Determination of CO 


toring Wagoner, ye 
Triangle Inst., N.C. (USA). 1975. EPA-68- 
02-1234. 104p. NTIS $5.50. 
| of stack gas analysis for 
or quality oe 

carbon monoxide emissions by he Fo method 
IR) are presented. These intadee a Good re) practices; 
2) Directions on how to assess performance and to q datz; (3) 
on how to identify trouble and to improve data quality; 

(4) Directions to permit yey aed auditing activities. The 
is not a research report. It is designed for use by operating personnel. 


38316 (PB—258484) Capital and operating costs of selected air 
pollution control systems. Final , M.L.; Neveril, R.B. 
(GARD, Inc., Niles, Ill. (USA)). May 1976. Contract EPA-68-02- 
ie purpose oO} manual is to i i 
and maintenance costs for air pollution po rev systems. Capital costs 
are provided for component —> ments, such as ductwork, dampers, 
heat exchangers, mec: collectors, fans, motors, stacks, coo! 
towers, pumps, and dust oe equipment. Five types of con 
devices are included: (1) high voltage electrostatic precipitators, (2) 
venturi scrubbers, (3) fabric filters, (4) thermal and catalytic inciner- 
ators, (5) adsorbers. Operating and maintenance costs are provided 
complete systems. of control devices and 
ecting costs is inc wi design parameters for 
ons andes ue is briefly described 
and an example of the cost estimating logy is given. (GRA) 


(PB—258494) Air quality data-1974 annual — 
Final report Jan-Dec 1974. (Envi 
v.). Au, 


aan is a statistical summary 
quality submitted to EPA from air moni 
local and Federal networks in accordance wi 
Clean Air Act and EPA Regulations for State ; hogdlionan 
(SIP’s). These data represent all ambient air quality data sam; 
pollutants that currently have National Ambient Air Quality Stan- 
dards. (GRA) 


38318 ergs Inflation impact and analysis of pro- 
coke oven emissions, 29 CFR 1910.1029. Final 
Inc., Salt Lake City, bp — 27 Feb 


anticipated oes of the red 
coke oven emissions woul accrue to 35,520 


proportion of the coke oven modification costs, substantial 
still exist within the steel industry. (GRA) 


38319 (PB—258649) Operation of a sulfuric acid plant using 
blended copper smelter gases. Final report Mar—Dec 75. , 
B.H. (Research Triangle Inst., Durham, N.C. (USA)). J 1976. 
Contract EPA-68-02-1325. 53p. P 04/MF 

A high degree of control of SOx emissions at copper smelters 
can be obtained by blending reverberatory furnace gases with gases 
from roasters and converters and using the combines oo 
experimented this technique for a short time and reported 
visible plumes ‘of acid mist were emitted from their acid plant stack. 
This was attributed to the carbon dioxide present in the reverb 
which was presumed to decrease the absorption of SO; 
that the visible plume i sy 
when reverberatory gases to its 
were caused by factors other than the presence of COs. 
plume could most likely have resulted from additional 
mist loads im Co wes 

iter gases from the acid plant cooling s 


38320 (PB—258792-T/SL) The role of the CITEPA in 
information for better protection of the environment. Detrie, J. 


were COnsis wi ypothesis im on 1s the major 
eter. iS indicates that the 9U percent Cut diame’ or the CHEA 
is smaller than for a venturi scrubber operating at the same pressure 
drop. (GRA) 
This document presents the methodologies, assumptions and 
input data used by EPA to — a strategy for the control of extent to persons residing in Communities Contiguous Oper- 
sulfur dioxide in the state of Ohio. The document contains explana- ations. Costs to U.S. coke-production firms for compliance with the 
y tions of the application of state-of-the-art technology to control basic provisions of the proposed standard and feasible engineering 
strategy development on both a county-by-county and facility-spe- controls, work practices, etc., were estimated to be: capital costs— 
cific basis. The control strategies presented demonstrate attainment $451 million; annual costs--$173 million per year over Pop levels 
of expenditure. The total annual cost would be $240.65 million. 
Minimum required manpower increases were estimated at 5,000 total 
employees, a negligible increase in terms of labor supply and 
a large 
opment of sulfur dioxide controls for the State of Ohio. In addition 
com- 
38314 (PB—257756) Guidelines for development of a quality 
assurance program. Volume VI. Determination of nitrogen oxide emis- 
Guidelines for the quality control of stack gas analysis for 
nitrogen oxides, except nitrous oxide, emissions by the Federal 
reference methods are presented. These include: (1) Good operatin 
discussed. (GRA) 
— 


AUG. 15, 1977 


Translation of Connaitre Informer Le 
YEnvironment. Role du CITEPA. 5- 


marily toward the development and standardization of methods of 
canserement, the best means of ention, the dispersion of pollut- 
ants and their contents in the ambi Ties 
and distribution of French and fi information. These studies 


the Environment. 
industries is the Law of 1917. (GRA) 
(PB—258847) The EPA program for the standardization 
emission test methodology: 


(USA). Envi tal Monitori 
.). Aug 1976. 
dardize from a 


three consecutive runs as would be required in conducting compli- 
brief discussion is given of the manner in which the 
ived. Determination of 


38322 Isothermal model investigation of fume 


1976. 23p. 
schemes 


traction systems for 
son, D. (British Seeel 
TECH—696/1/75/C). Q 


and photographs 
wing smoke for visualization have allowed the assessment of the 
collection efficiencies of the three 


(PB—258938) Air quality monitoring at the Redcar pro- 
1975. Colls, J.J. (British Steel ). Aug 1976. 2ip. (GS/ 


TECH—424/5/76/C). Q 02/MF AO1 
An analysis is made of sulphur dioxide and suspended 
late concentrations measured at three field sites 
Development ane 1975. Statistical data is 
sulphur dioxide with 
tive frequency distributions and av: 
dust. These are interpreted with to the influence of pollution 
sources on Teesside and the is for detecting the impact of 
BSC Redcar plant on air quality. (GRA) 


38324 (PB—259028) Remote 


Inst., Menlo Park, Calif. (USA 
Radio Physics Lab.). 30 1974. (NSF/RANN/TI/GI. 
describes progress during the fist of 1974 
ona program to develop ad vanced electro-optical tec’ for the 
divided between two groups. One group is dev the tunable 
sources required for remote pollutant measurement 
oping tec! t is 
ts quarter: unable in near- 
doe tae, C2 (2) Stanford Research Institute submits to NASA- 
Goddard Space Flight Center a to study the feasibility of 
measuring air pollutants with a lidar using reflected 


38325 (PB—259080) Elimination of water pollution by recycling 
cement plant kiln dust. Final report. Greening, N.R.; Miller, F.M.; 
Ween Cli; HL. (Portland Cement Association, Skokie, 
(USA)). Jul 1976. 69p. Q 04/MF AOI. 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 


Excessive amounts of alkalies can have deleterious effects 


tl 
i is established. When this load is too high, 
‘ting’ formation can occur, which often leads to prob- 
continuity, as the alkalies alternately 


itself. (GRA) 


38326 (PB—259117) monitoring of 

carbon monoxide: 1975 air pollution study, 

Interim — report. Ku, R.T.; Hinkley, E.D. (Massachusetts 
Inst. of Tec Lexington (USA) Lincoln Lab). Apr 1976. 143p. 


and a more detailed sensitivity analysis, especially with 
control technology and facility siting veeumpeions. (GRA) 


delegations. (Environmental Protection 
(USA). 1976. 192p. Q09/MF AOl. 

booklet contains information cn each of the programs 
currently iy edyninistered by Region VIL U.S. Environmental Protec- 
dou hatin. It is intended to supplement the information provided 
in response to letters and during telephone conversations 
environmental matters in the states of the Region. (GRA) 


3945 
upon the process of cement manufacture and the product. Normally 
much of the alkali present in cement raw materials is volatilized in 
the cement kiln and condenses on the particles of kiln dust which are 
carried out of the kiln by the combustion gases. Air pollution control 
devices, ‘such as electrostatic precipitators and fabric filters, collect 
circulating 
circ! 
have Decn OY and OY © 
various industries, with the of the Industrial lems with 
and Scientific Development the Ministry for tection of and condense. It is often necessary to discard at least a portion of the 
a water pollution problem because of leachable alkali salts. This 
study reports on the determination of the feasibility of separation of 
poor, by fluidi e-spray methods. The 
Midgett, M.R. (Environmental Protection Agency, Research Trian- varied were: The feeding system 4 fluidizing arrangement, the 
© nd Support rtion of the system designed for alkali entrapment, the dust 
tan the EPA for 
use In determine COMpiance with Predera cilission standards. The 
h taken has been to conduct at least a limited laboratory and 
followed by an interlaboratory collaborative test of 
each method. Emphasis here is placed on the collaborative testing, a 
the results of which are presented in terms of within-laboratory, 
between-laboratory, and laboratory bias standard deviations. These 
estimates are based on single-run results, and not on the results of 
the US. Eavisosmental Protestion Agency. Over 40 days of mon 
- -S. Environmen tection Agency. Over 40 days of moni- 
1s also considered ed gre nt — of a test, deficien- toring were carried out at Regional Air Monitoring Station (RAMS) 
Sites 108 and 105. These data were analyzed with assigned error 
discussed. tbed. A brief of bars, and are presented on 24-hour daily plots. Correlations with 
— and foture plans is weil meteorological data are continuing in order to obtain relevant infor- 
ths tion mation for pollution modeling. Some unexpected problems in cali- 
cates (GRA) methods standardiza bration drift, non-linearity and interference were encountered this 
r year, but they were successfully minimized in the field. As these 
problems were caused, in part, by use of some of the first commer- 
cially-produced diode lasers, they were expected to diminish as more 
satifactory manufacturing techniques are developed. 
Amy (Energy Resources Co., Inc., Mass. (USA)). Jul 1976. 

(PC Al2/MF AOI). 

An environmental residuals technique was developed to ae 
titatively evaluate the environmental implications of Project 
pendence. Three models are discussed that compare the regional 
—— of different scenarios of energy development: a Residual 

location Model to predict the quantity and distribution of 15 
energy-associated pollutant loadings, a Water Use Model to assess 
the compatibility of water available and water required for projected 
scenarios on ambient air quality. The approach is useful for scenario 
comparison, but is limited in degree of deiail and absolute accuracy. 
It is concluded that the level of control technology achieved is more 
critical environmentally than the choice of scenarios. Further work 
should include a refinement and extension of the residuals studied 
38328 (PB—259663) State environmental programs: a compendi- 

measurement of air pollutants. um of federal and state programs prepared for the congressional 
for Ohio on August 27, 
impact of the proposed 
state of Ohio. (Temp 
Mass. (USA)). 27 Aug 
MF 

This report and its technical ents present the direct 
financial effects of proposed sulfur dioxide regulations on the electric 
power consumers and the electric utility industry in Ohio. The 
impact analysis includes engineering cost studies of air pollution 
control equipment and least-cost optimization of compliance strate- 
gies. (GRA) 

38330 (PB—259804) Study of the economic impact of sulfur 
regulations promulgated by the U.S. Environmental Protection Agency 


a_i the economic impact of sulfur 


is report provides basic data on pollution control alterna- 
hich influence costs, identification components included in 
capital and operating cost estimates, alternative methods of canta’ 
and which costs for each method are 
(Portions of this document are not fully legible.) (GRA) 


—— (PB—260910) Sulfur dioxide photooxidation rates and 
Kocmond, Youn (Calman chamber study. Final report. 
Buffalo, N.Y. (USA 


wh. O05 1976. Contract 1231. 89p. (CALSPAN-NA—5 


of standards of performance for new stationary sources of 

emissions. Final report. Ciri 

— National Lab., SA)). May 1976. 216p. Q 10/MF 
Because of the increasingly important role of source 
lormance standards in the national air quality program end the 


a clearly defined ure for selectin: 
establishing sched’ for 


report describes a methodology that has been developed for select- 


ting 
ions related to technological, legal, instituti conservation 
initial standard-setting 4 program variations result 
response infrared sensor for low carbon dioxide concentrations. 
G.E.; McQuaid, J.H. (California Univ. Livermore (USA 
Lawrence Livermore Lab.). 7 Feb 1977. Contract W-7405-ENG. 


input power drain of less than 3 W. The principle of measurement 
would be that of a dual-wa infrared monochromater 


(Environmental Protection 
(USA)). 1974. Trans. of Aichi- 
v2 1974, (EPA-TR 16-540). 1 
henyl in burned refuse, water 
washed dust with multicron or electrostatic 


wet method, the adsorption by ‘longi colume coated with 5% 
filter were investigated. The most effective method was the last 
were variated from 


(GRA) 


Air conservation. Volume 9. 
K. Radziwill from Ochr. Powietrza; 


in the presence of water; Meteorological forecast of 

pollution; Effect of organic acids on kinetics of SOs er tc 
ucing joint for pressure control in dust collection and vi 

systems; Air pollution by cement plant in Chelm Lubelski. 


38337 Environmental pollution: trend of the air pollution control. 
Nenryo Kyokai-shi; 54: No. 579, Lyi hb (In Japanese). 
Administrative aspects of air pollution control are described 
with a presentation of the variation of atmospheric pollution levels in 
gh ae years for sulfur dioxide and nitrogen dioxide. SO: pollution 
been decreasing every year since 1969 in spite of the i i 
stations in 248 cities, 34 


heavy oil consumption. Of 685 moni: 
increased to 


exhaust gas, y 
its peak in 1969. All but one of the 70 stations in 47 cities met the CO 


Czechoslovakia. Bardoej 
, Immunol.; 19: No. 2, 148-162(1975). 


are tabulated for all 101 substances. 


38341 (PB—258830-T/SL) The use of sorption tubes to sample 
air for sulfur dioxide determinations trubok 
dlya otbora prob 
N.Sh.; Sharikova, O.P. T. 
152-160(1975). (EPA-TR—76-279). 

A method 


SO, is proposed. Glass 


ebaOe< 


Se RS 
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with a 2.5% solution of containing a 15% non-drying organic 
additive is for the sorbent. The efficiency with which 
aspiration rate is 4 
Seveld ‘sbeory is 98-99%. The advantages of sorption 

instruments with a porous glass tile inc 
possibility of passing large volumes of air, compactness, simp 
manufacture, possibility of sampling air at below ce oe 
tures, and low hydrodynamic resistance. (GRA) 


38342 Atmospheric chemical reactions. III. Sulfur dioxide. 
Suzuki, S. Sekiyu Gakkaishi; 18: No. 5, 408-419(May 1975). (In 


ic compounds containing idation reactions o' 
of sulfuric acid or sulfate from SOs). As for the effect of 
on the environment, the interaction between air pollutants and 
the environment, the deposition of pollutants on the ground and the 
rainout and washout mechanisms are discussed. The reaction of SO2 
in the stratosphere (formation of the sulfate layer) is also reviewed. 


i by resuspension and 
Northwest forest with DDT to control a tussock moth infestation. 


ine a resuspension rate 

area by sampling airborne DDT. Airborne DDT was 

sampled by a Cessna 411 aircraft-mounted, high-volume sampler on 
four consecutive days. The aircraft sample collector consisted of a 
particulate and a back-up 

of cylindrical pol foam for DDT vapor. 

Sample flow rates vaned betweon 2 and 3 


“1a R.W.; 
; 10: No. 10, 835-8 9(1976). 


Europe 
, R.; Sladkovic, R.; Poetzl, K. (Inst. for Atmospheric Environ- 
Research, Garmisch-Partenkirchen, Ger.). Atmos. Environ.; 
10: No. 10, 841-853(1976). 
particles have been separated by filter at an 


Aerosol 
by chemical analyse of ‘the fo 
determine b 


NOs K 
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pure-air conditions, especially above inversions and the mixing layer. 
Consideration of vertical exchange intensity, Ra B concentration and 
number of Aitken nuclei offer the possibility of measuring aerosol 


airways surface 
New York, Buffalo). Atmos. Environ.; 10: No. 10, 855-863(1976). 
An atmospheric diffusion model of the Lettau-box type is 
developed, tested and applied. The principle attribute of the model is 
that readily available Airways Surface Observation data is used to 
estimate the mixing depth. In addition, the model does not assume 
that specific emitter-receptor location information be available. The 
test of the model yields added support to the validity of several 
physical relationships found in the literature. An application of the 
model emphasizes the value of Holzworth’s “pollution potential” in 
its use of making comparisons between different cities. 
area. Davies, T.D. (Univ. of East Anglia, Norwich, Eng.). Atmos. 
Environ.; 10: No. 10, 879-890(1976). 
An attempt was made to determine the local removal of sulfur 
dioxide by precipitation in an industrial area (of about 12 km? in 


Sheffield, U.K.). The basic sampling period was one hour and the 
project continued for one year. Since the washout measured depend- 
ed only on a local process, it could be related in a meaningful way to 
local atmospheric SO. concentrations and meteorological param- 
eters. In absolute terms, precipitation removes only a small fraction 
. There 


cal analysis indicates some of the factors affecting washout. It 
proved difficult to determine any effect of precipitation on atmo- 


numerical models. Randerson, 
D. (NOAA/Air Resources Lab., Las Vegas, NV). Bull. Am. Me- 
teorol. Soc.; 57: No. 7, 797-804(Jul 1976). 


having horizontal wavelengths of 25 to 2500 km. To support this 
definition, examples are presented of unusual regional-scale flow 
regimes. Moreover, documentation is provided of the transport of 
suspended atmospheric pollutants over distances of 100 to 1000 km. 


prediction and air-quality models. Potential contributions of region- 
al-scale iiieteorology to assessing the impact of new energy technol- 
ogies are also described. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 37165, 38253, 38456 


38349 (ORNL/TM—5765) Observations of the distribution and 
dust. Ryan, M.T.; McDowell, W.J. (Oak 
National Lab., Tenn. (USA)). Feb '1977. Contract W-7405- 
Rage Nato P 03/MF AOI. 
Autoradiography has been used to determine the distribution 
and the nature of plutonium particulate material on a high-efficiency 
particulate air (HEPA) filter used to filter **Pu-containing dust. 
Higher concentrations of alpha-active material on upstream and 
downstream folds of the filter indicate uneven airflow through the 
filter. Observations of aggregate recoil particles on the downstream 
face of the filter suggest that aggregate recoil transfer, a mechanism 
which may reduce long-term HEPA filter efficiency, may be occur- 
ring. Amounts of alpha activity found on downstream filters confirm 


this supposition. 


air masses having had practically no ground contact above the 

r European continent. Hence, globally representative aerosol compo- 
nents are established. 

Japanese). 

Atmospheric chemical reactions of sulfur dioxide are re- 

viewed, including the photo-excitation and deactivation of SO2, the 

reaction of triplet SO. (formation of singlet oxygen), reaction of 

triplet SO, and hydrocarbons (hydrogen addition and subtraction 

reactions, formation of O: and 

38343 Some initial measurements of airborne DDT over Pacific 

Northwest forests. Orgill, M.M.; Sehmel, G.A.; Petersen, M.R. (Bat- 

telle Pacific Northwest Labs., Richland, WA). Atmos. Environ.; 10: 

differences between winter and summer washout. A detailed statisti- 
after the event. A determination of the relative importance of 

except for background samples taken upwind of the spray precipitation was attempted by assessing the effect of various mete- 
areas, and some of the high altitude ——_ a um total DDT orological parameters on SO: concentrations during the rainfall. 
concentration observed was 19 ng m~* which was collected about 2 Even during precipitation episodes, wind speed appeared to explain 

h after spray operation at about 150 m above the trees. Concentra- more of the variation in atmospheric SO. concentration than precipi- 

tions were 2 ng m~* or less after 26 h. Particulate DDT concentra- tation. 

tions were generally larger than vapor DDT concentrations. Valley- 

slope winds, convection and convective turbulence were predomi- 

nant mechanisms for DDT translocation. Resuspension rates for 

DDT were from 10-7 to 10~® fraction resuspended per second. 

Airborne DDT levels had decreased to background levels within 86 g concept of a regio: evi 

days after spraying. application of atmospheric pollution models to predict or diagnose 
air quality over air sheds. The regional scale is proposed to be the B- 

and a-mesoscale subrange, which includes atmospheric phenomena 

fuer Wasser-, Boden- and Lufthygiene des Bundesgesundheitsamtes, 

Berlin); Seifert, B.; van de Wiel, H.; 

Hartkamp, H.; Gies, H. Atmos. Environ. 

A comparative analytical study 

laboratory by two German and two x Descriptions are provided of ongoing and future field programs for 

containing 250-500 ng SO. m~* (West-Gaeke method) and 100-300 measuring regional-scale atmospheric phenomena. A review is made 

ed NO, m* (Saltzman method). After a Begone ag | period of of many region-scale numerical models including both weather- 

with the analytical methods, results from all the ¢ 

institutes concerned were found to be in good agreement, with a 

relative standard deviation of less than +-5 percent. Field measure- 

ments in Rotterdam (SO2) and Essen (NO2), with relatively low 

absolute concentrations, also showed satisfactory agreement. 

to 

wing 

*. Recently, an interim statistical analysis was 

O! ta obtained, to study aerosol concentration and the 

matrix of chemical aerosol composition, as controlled by atmospher- 

ic, physical and meteorological parameters. The following were 

taken into consideration: Precipitation intensity; relative humidity; 

air temperature; number and size distribution of Aitken nuclei; 

concentration of Radium B in air; vertical exchange coefficient 

between valley level and summit of the station; air mass type; and 

season. This synoptical approach and evaluation a 

permit systematic analysis of the functional relationships een 

logical itions and processes, on the other. The geographical 

location of the observatory permits measurements under genuine [sO 


REGULATIONS 


REFER ALSO TO CITATION(S) 37018, 37019, 37020, 37021, 
37736, 37737, 38338 


38350 (UCRL—52182) Clean Air Act: sulfur dioxide regulation 
and power Wharton, J.C. (California Univ., Liver- 
more PSA). Lawrence a Lab.). 30 Nov 1976. Contract W- 
7405-ENG-48. 34p. Dep. NTIS $4.00. 

The Clean Air Act of 1970 and the Environmental Protection 
Agency's (EPA) regulations made pursuant to that act are a major 
constraint to electrical power production by coal-fired power plants. 

of the act shows a progressive 

tightening of the standards that apply to the pollutants emitted by 
wer plants. One of the most restrictive outgrowths of this process 

is the adoption of standards that require that technology be devel- 
oped to meet those standards. In addition, the granting of variances 
was sharply curtailed by requiring that strict infeasibility be shown 
before = a variance. The court's espoused rule of nondeteriora- 
tion is a barrier to industry's desire to move pollution activities 
away from population centers. The EPA is taking the approach to 
enforcement of air standards that attainment cannot be achieved 
without significant cost to the industries; the regulations attempt to 
recognize this by making a distinction between old and new sources 
in its power-plant regulations. Generally, tall stacks will be allowed 
old sources but scrubbers will be required on new sources. 


Was the retreat from 1976 automotive exhaust gas emis- 
sion standards made under correct technological considerations. Nishi- 
mura, H. Gendai Kagaku; 48: No. 3, head 1975). (In Japanese). 

A two-year postponement of enforcement of the proj 
1976 Japan automotive exhaust gas emission standards for NO/sub 
x/ is discussed. The proposed 1976 emission standards were: CO, 
2.10 ; HC, 0.25 oes and NO/sub x/, 0.25 g/km. However, 
for 1976, the interim standard for NO/sub x/ emission was set at 0.6 
mith a maximum allowable value of 0.85 . The Honda 
engine demonstrated its capacity to more meet CO, HC, 
included average emission values for CO (1.4 g/km); HC (0. a 
km); and NO/sub x/ (0.5 g/km). In the data from the Academy 
Sciences report, the values were: CO, 1.6; HC, 0.16; NOs a DT 
g/km. Honda Gijutsu, manufacturers of the CVCC engine claimed 
that conversion of CVCC engines to maintain NO/sub x/ emissions 
below 0.6 g/km presented driving problems. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 37053, 37054, 38506 


38352 (N—76-22637) Retrieval of surface temperature by remote 
sensing. Gupta, S.K.; Tiwari, S.N. (Old Dominion Univ., Norfolk, 
Va. (USA). Research Foundation). Apr 1976. 42p. (NASA-CR— 
147145). NTIS $4.00. 

A simple procedure and computer program were developed 
© Fe oe temperature from the measurement of 
woes radiance in a single spectral region in the atmo- 

program evaluates the total upwelling radiance at an 

itude in the region of the CO fundamental band poe Seg Vem) 
for several values of surface tem . Actual surface tempera- 
ture is inferred by interpolation the measured upwelling radiance 
between the computed values of radiance for same altitude. 
Sensitivity ee were made to ee pe the effect of uncer- 
tainty in various lace, atmospheric experimental parameters 
on the inferred value of surface temperature. It is found that the 
uncertainties in water vapor concentration and surface emittance are 
the most important factors affecting the of the inferred 
value of surface temperature. (Author) (GRA) 


— (PB—253304) Comparing conventionally landfilled solid 
waste with processed landfilled solid waste. Final report. Jones, R.C. 
Marion, Ohio (USA)). 1973. 

Crawford County, State of Ohio, conducted a one year 
demonstration project of research and investigation to develop a 
satisfactory method of trench landfilling processed solid waste mate- 
pce Re includes the economic investigation of a relatively 
of equipment for use in treatment of solid waste before 


ERA VOL. 2, NO. 15 


landfill 1) Trench 
Trench landfilling rough composted solid waste. (GRA) 


environmental change on populations in southern Nevada. 
atl of Cincinnati) J. Mammalogy; 57: No. 1, 67-93(27 Feb 


Climates and plant components of environments of the heter- 
omyid rodents Dipodomys merriami, D. cr 246 square kilometers 
central-southern Nevada. Sites compared with the 0 
populations each of D. D. microps, and 

sites with D. deserti, from among 58 undisturbed communities 
where rodent numbers were established by five consecutive years of 
censusing. The study areas were in it drainage basins of the 
Nevada Test Site, at elevations of 915 to 1850 meters (m), and 
included Mojave, Great Basin, and transition desert systems. Other 
measured on each site, and compar<d for the site groups, 
collected seasonally with the rodent data, w! 
were for 10 years. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 36896, 37008, 37340, 37885 


October 1975 (a bibliography with abstracts). Report for 1964-Nov 75. 
Harrison, E.A. (National Technical Information Service, Spring- 
field, Va. cane Nov 1976. 219p. NTIS, PC NO1;MF N01. 
which cover marine biol 
ogy, e, its, water pollution, microorgan- 
isms, food chains, radioactive su limnology, and diseases as 
related to ecosystem models. (This updated bib! hy contains 
214 abstracts, none of which are new entries to the previous edition.) 


38356 rember 1975~November, 1976 (a Ecosystem models. Volume 2. No- 
for pl 75—Nov 76. Harrison, E. A. (Nati i i 
Va. (USA)). Nov 1976. 81p. NTIS, NO1:MF 


ecosystem models are covered in 
y of Federally. funded research. Models for marine 
wildlife, plants, water pollution, microorganisms, food 
limnology, and diseases as related to 


Sous on ae (This updated bibliography contains 76 
abstracts, all of which are new entries to the the proviows ofa 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 38253 


. Ochrony 
nej, (Poland)). Sci. “Total Environ.; 7: No. 1, 1 
Radium-226, lead-210, uranium and tort 


i yer 
higher than in lower layers With the exception of ead210, th 
was not observed in rural soils, which contained less of 
radium-226, uranium and thorium. It was found that the type of coal 


or combustion technology influences the amount of radium-226 
dispersed in the environment which is accessible to plants. 


3948 ERDA ENERGY RESEARCH ABSTRACTS Po 
Su les NTIS/PS-75/846. 
this bibli 
, M. 
, 59- 
63(1976). 

Transfer of elements in microcosms is illustrated using results 
from multifactorial experiments with microcosms of increasing com- 
plexity. Major factors affecting element transfer from detritus to 
roots are rate of leaching and the nature of the leachate, microbial 
immobilization, and release of elements, and the Pre pl mechani- 
cal action of fauna on detritus and microflora. Effect of mineral soil 
on mineral transfer under the conditions of the experiments were 
only minor. Use of radionuclides in the experiments and of systems 
analysis of the data provides coefficients of gross transfer and 
predictions of transfers under conditions other than those of the 
experiments. 

38358 Natural radionuclides in industrial and rural soils. Jawor- 
Concentrations of these nuclides have been determined in fly ash 
from three power stations and in soils collected in six industrial and 
twenty rural regions. In industrial areas, the concentrations of natu- 
andfilling. The machine is called a Roto-Shredder and is manufac- 
tured by the Roto-Shredder Company, a Division of Imco, Crestline, 
Ohio, which is located in Crawford County. The different methods 
? 
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SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 36895, 36897, 36898, 36899, 36901 


38359 (UCID—17392) Results of the exploratory drill hole 
Ue5n,Frenchman Fiat, Nevada Test Site. L.D.; McArthur, 
R.D. (California Univ., Livermore (USA). i 
Lab.). 18 Feb 1977. 34p. P 03/MF AOI. 

hole UeSn was drilled to a depth of 514 m in 


Surface Mining 
19 Mar—19 Jun 76. 
Satellite Corp., W D.C. (USA)). 19 
Jun 1976. “Contract NASS5-21998. Sp. (C— 1037-2-5). NTIS $3.50. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 36896, 37005, 37007, 37009, 
37011, 37012, 37014, 38297, 38300, 38301, 38302, 38303, 38304, 
38320, 38325, 38327, 38328, 38355, 38356, 38486, 38487, 39032 


38363 (6D Studies of the exhaust products from 
Final report, 1 Jul 1973—30 Jun 1975. 
Dawbarn, R.; Kinslow, M. (Arnold Development 
Center, Arnold Air Force Station, Tenn. (USA)). 1976. 116p. 
ARO, Inc., Tullahoma, Tenn,. 


(AEDE TR 7649) NTIS $5. 
in 
Rept. No. ‘ARO-VKF-TR_75-1 12. 

This study was undertaken to determine the feasibility of 
conducting environmental chamber tests on the physical 


processes 


cana evaluating instruments used to detect and measure HCl 


apron. Six test firings at MSFC were monitored, and the ground 
level concentrations . Evidence 


(AD-A—031415) Preliminary evaluation of water 
Lafarge Lake, Kickapoo River, Vernon County, 
Miscellaneous paper (final). Thornton, K.W.; Ford, D.E.; Robey, 

. (Army Engineer Waterways Experiment Station, Vi 
(USA). Oct 1976. 209p. (WES-MP-Y—76-5). P 10/MF AOI. 


Gaon the Kickapoo River were used in the simulations. 
ys were also conducted on the Kickapoo River and surround- 
its. These assays indicated that essentially all of the 


(AD-A—034261) Discrimination of particulates from oil 
contaminated water the angular intensity distribution of 
aj light. Friedman, B. (David W. Taylor Naval Ship Research 
and Development Center, Annnapolis, Md. (USA). Materials Dept.). 
Dec 1976. 16p. (MAT—76-23). Q 02/MF AO 1. 


wastes. An analysis is made of the potential of using measurements of 


a distribution of scattered light for discriminating 
between oil and particulates. For the purpose of this discussion, the 


light in a real-life situation would be 


38366 SS Ground water pollution (citations 
— bF, American Petroleum Institute data base). Report for 1964— 
6. Lehmann, E.J. (National Technical Information Service, 
Springfield (USA)). Jan 1977. 118p. NTIS, NO1/MF AO1. 
NTIS/PS—77/0007, S/PS—77/0008, and 


phy contains abstracts of worldwide research on 


phenomena, i 


38367 (PB—253365) Sea-level monitoring of the incineration of 
organic chloride waste by m/t vulcanus in the northern gulf of mexico 


central Frenchmam Flat, Nevada Test Site, as part of a program 
sponsored by the Nuclear Monitoring Office (NMO) of the Ad- 
vanced Research Projects Agency (ARPA) to determine the geolog- 
ic and geophysical parameters of selected locations with anomalous 
seismic signals. The specific goal of drilling UeSn was to provide the 
site characteristics for emplacement sites USb and USe. We present 
here data on samples, geophysical logs, lithology and stratigraphy, 
and depth to the water table. From an analysis of the measurements ce _ a 
of the physical properties, a set of recommended values is given. cen HyGrogen Chionde, aluminum Oxide, and water vapor. 1h 
REGULATIONS CONCCHL ations ima if DOSSIO GeELerminin hetne KIsted 
in the gaseous state or as an acid aerosol; (3) monitoring a series of 
38360 (E—76-10398) Application of Landsat-2 data to the imple- A and ing 
shows that the larger Al203 (5 to 50 micrometers) particles from the 
rocket motor can act as condensation nuclei. Under appropriate 
ambient conditions where there is sufficient water vapor this results 
Be in the formation of an acid aerosol. Droplets of this acid were 
detected both in the environmental chamber and in the scaled shuttle 
engine tests. 
of 
sin. 
D.! 
Re Board Can 34 No 1 19-300. water quality o pro arge €, Wisconsin, 
es. in.; 34: No. 1, 19-30(Jan | 
In an investigation of catches of 17 commercial marine spe- was investigated using a version of the reservoir portion of the 
cies of fish and shellfish from the Gulf of Maine, 10 showed Water Quality for River-Reservoir Systems (WQRRS) ecological 
statistically significant correlations with sea temperatures at St. An- model. Although other water-quality constituents were simulated, 
drews, NB.. or Boothbay Harbour, Maine. Most fish records con- the study concentrated on temperature, dissolved oxygen, and algae 
trations. Daily field measurements of phosphorus and nitro- 
tained at least 40 yr of data. Descriptive equations are produced for — 
four species based first on the correlation between catch and sea 
temperature and —y * on the correlation between catch and sea 
temperature allowing for fishing effort. Inclusion of fishing effort, uble nitrogen and horus in the river were in forms available 
not surprisingly, improved the correlations for all of the species so for rhe womens aS an phosphorus was most likely to be the 
examined. The equations pemitted the “prediction” of later parts of limiting nutrient in the proposed impoundment. The simulations 
the records from earlier parts. Considering the fish species collec- indicated that LaFarge Lake probably will be thermally stratified 
tively, the Gulf of Maine system from 1940 to 1959 appeared to be in from May through September 
equilibrium with little fluctuation in the total commercial biomass. : 
We interpret the large fluctuations in individual species abundance as 
resulting from a combination of fishing pressure and to a significant 
degree oceanic climate as represented by sea temperature. The small 
fluctuations in the total biomass displays the species variation, with 
their differing climatic “preferences,” as well as possible predator 
(including man)-prey relationships. Environmentally imposed pat- : t-scattering techniques are used in sev ~in-water 
terns underlie at least 50% of the fluctuations in catch of many monitors, proposed or in existence. Particulate matter which may 
species and the understanding of these fluctuations is basic to effec- cause interferences in these monitors is frequently found in oily 
tive management. 
! 38362 Egg and larval survival of white suckers (Catostomus 
commersoni) at low pH. Trojnar, J.R. (Cornell Univ., Ithaca, NY). J. com in monitor 1s appro y two 
: Fish. Res. Board Can.; 34: No. 2, 262-266(Feb 1977). collections of spheres. It is found that to discriminate between oil 
in water of high (250 umhos/cm) and low (20 ymhos/cm) conduc- i = 
tivity with nominal pH ranging from 4.2 to 8.0. At pH 4.5 and below cult. 
in water of low conductivity, no eggs survived to hatching. In high 
conductivity water at pH 4.5, a few prolarvae hatched but were 
deformed and soon died. At pH 5.0 and above, the total hatch was 
the same at either conductivity level. However, at pH 5.0 there were 
body deformities and abnormalities in the vascular system, and none 
of the prolarvae survived to the swim-up stage. At both conductivity 
control but none at pH 5.8. Low pH had a delaying influence on the tamination of Bound Water, especialy trom petroleum ane 
absorption of the yolk sac. 
RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 38807 ee 
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shell waste burn number 2. (Tereco Corp., College Station, Tex. 
(USA)). 10 Jan 1975. Contract EPA-68-01-2829. 62p. NTIS $4.50. 
Early in 1974 serious concern began to mount within the U.S. 
Environmental Protection Agency with regard to possible degrada- 

derived from the manufacture of vinyl chloride. Shell Chemical 
Company began to explore alternative methods for the disposal of 
of these alterna- 


tion and protection of water quality. Final ewes 
(James M.), Inc., 197 280 "20. NTIS $9.25. 

The report is a state-of-the-art proce- 
dures and prctees for cling water quality conieraton inthe 
planning and management of forest harvest, residue treatment and 
reforestation activities. The report presents a background description 
of EPA Region X by dividing the region into thirteen sub-regions 
based on similar forest species, climate, geology, and soil parent 
material. This is followed by a discussion of the interaction of water 
quality problems with forest management, soil erosion and hydrol- 
ogy. Current forest practices in the Pacific Northwest are described 
a section on the planning and management methods that can be used 
to reduce and prevent pollution from logging, residue management 
and reforestation. (GRA) 


38369 (PB—253964) Sahenties of polynuclear aromatic hy- 
drocarbon Research 


E.J.; Heth, Unie, Urbana (USA 
Dept. of Microbiology). Apr 1976. Contract DI-14-31-0001-5013. 
33p. NTIS $4.00. 

tion with Illinois Univ. at Urbana-Cham- 
paign. t. Dept. of Microbiology. 

(PNAs) are widely dis- 
tributed in natural soils and waters and further are introduced into 
the environment by, e.g., oil spills and coal conversion processes. 
Since these toxic chemicals not only persist in nature but also can be 
converted into a carcinogenic agent in the animal, their complete 
removal or transformation to a harmless species is important. This 
study (1) delineated the structural limits of PNA degradability by 


demonstrating the appearance of metabolic products. Extensive re- 
moval of potentially carcinogenic PNAs can be effected even by the 
suspensions found in natural waters. Since 

bacterial degradation of aromatic hydrocarbons does not produce a 
carcinogenic species, it may be that in the natural environment 
microbes exert a protective effect on higher organisms by continu- 
ously removing potentially harmful chemicals from the bio- 
sphere. I is anticipated that an assesment of the biodegradability ity of 
‘As will be of assistance to bioengineers responsible for waste 
management in coal conversion plants andothers concerned with 
abatement of PNA pollution of the environment. (GRA) 


Inc. Mill on water quality conditions in the 

River. (Environmental Protection Agency, Denver, Colo. (USA). 

Region VIII). Sep 1971. Sip. NTIS $4.50. 

An intensive water quality study of the Cneyenne River and 

the tributary stream, Cottonwood Creek, in the environs of the 

it Mill located at Edgemont, South Dakota. was 

objectives of the study were to determine and 

evaluate: (1) Water quality conditions in Cottonwood Creek and the 

Cheyenne River during a period of dry weather flow; (2) Chemical 


38371 salinity control reconnaissance 
study, upper Colorado River basin. Final review draft. (Federal Water 
Pollution C Control Administration, San Francisco, Calif. (USA). 
Southwest Sa: Feb 1970. 128p. NTIS $6.00. 

with Bureau of Reclamation, Salt 
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38372 (PB—255395) Pebs water technol- 
electrical capacitors and 
transformers. Addendum to final report (Task II). Durfee, R. (Versar, 
Inc., S) . ield, Va. (USA)). 2 Jul 1976. Contract EPA-68-01-3259. 


$4.00. 
See also PB—255396. 


38373 (PB—255396) Assessment of wastewater management, 
treatment technology, and associated costs for yoy gt of pcbs 
concentrations in — effluents. Final report on 2. Durfee, 
R. (Versar, Inc., "oe Va. (USA)). 3 Feb 1976. Contract 
EPA-68-01-3259. asin NTIS $9.25. 
also PB—255397. 

report was prepared to provide technologic ep 
information for toxic pollutant effluent standards EP. 
under 307(a) of the Federal Water Pollution Control Act Amend- 
ments of 1972. The rt identified poe technologies, assesses 
implementation feasibility, estimates effluent characteristics and 
estimates installation and operation costs for PCBs manufacturers, 
manufacturers of electrical capacitors, and manufacturers of electri- 
cal transformers. (GRA) 


38374 (PB—255574) Utah Lake—Jordan River hydrologic basins 
water quality management planning study. Volume I. Final report. 
(Templeton, Linke and Alsup, Salt 
neering-Science, Inc., Berkeley, Calif 
ee by Templeton, Linke and Alsup, 
Utah, Engineering. Inc., Berkeler, Calif also 
Volume 2, PB-255 575. 
Contents: The natural environment; Population, land use and 
isting wastewater collection, treatment and disposal 
arrangements for wastewater collection, treat- 
; Water use and waste loads; Water resources 
ater quality standards and control strategies; Present 
uality; Waste disposal and water quality; proce- 
dures; Water quality management alteatives, The recommenda 


38375 (PB—255600) Evaluation of ITT Rayonier, Inc., outfall 
Port Angeles Harbor, Washington. (National Field Investigations 
Colo. ‘(USA)). Dec 1974. 105p. NTIS $5.50. 

The ITT Rayonier, Inc. pulp and paper mill has five outfalls 

ly of process and coo water. The mill has a 

(extended) outfall which disc an ammonia-base hot caustic 
extract and bleach plant effluent. The outfall also discharges 20 
percent of the plant's total ammonia-base spent sulfite liquor = 
wasteload. This r documents the dilution or dispersion charac- 
teristics of the effluent as a function of various tide condi- 
tions. (GRA) 


38376 (PB—255818) Water reuse, a Volume 5. 
‘Office of Water Research and T DC. 
SA). Water Resources Scientific Inf Commi Jul 1976. 
467p. (OWRT/WRSIC—76/204; wre 10818) NTIS $12.00. 
See also Volume 4, PB-241 172. 


search for this bibliography, the data base had 95,781 abstracts 
covering SWRA through April 15, 9, Number 8). 
Author and subject indexes are included. (G 


38377 (PB—257758) Guidelines for 3. RE a quality 
assurance program. Volume IX. Visual determination of oume emis- 
chlegel P. Environmental series. 

() E. (Research Triangle Inst., Durham, 
(USA)). iors EPA-68-02-1234. 95p. NTIS 


auditing activities. The 

designed for use by operating personnel 

38378 'B—259145) Record of public hearings on possible 


a um report summarizes the quantities and sources 
of wastewaters in the manufacture of electrical transformers and 
capacitors; describes the alternate available technologies for reduc- 
ing or eliminating the discharges on a source-by-source basis; and 

incinerator ship such as M/T VULCANUS. The report discusses sea tion. (GRA) 

level monitoring program to determine whether or not the products 

of combustion would affect the marine environment adversely. 

(GRA) 

| 

water microorganisms and (2) determined the persistence of selected 

PNAs by measuring percent remaining hydrocarbon in the presence 

of pure and mixed microbial cultures as a function of time and by 

This report, containing 301 abstracts, is another in a series of 
planned bibliographies in water resources poten from the infor- 
mation base comprising SELECTED WATER RESOURCES AB- 
STRACTS (SWRA). Volumes 1 through 4 cover the material 
announced in SWRA from October 1968 through January 1972 (see 
and radioactivity loadings (mass/day) on Cottonwood Creek and the 

Cheyenne River as the result of seepage from mill ponds; (3) 

Radioactivity levels in the water, biota and bottom sediment of 

Angostura Reservoir. (GRA) 

See also Volume 8, PB—257757. 

Guidelines for the quality control of opacity ere 
the Federal reference method are presented. These include: (I 
Good operating practices; (2) Directions on how to assess perfor- 
mance and to quality data; (3) Directions on how to identify aoe 

Lake City, Utah. Region 4. and to improve data quality; (4) Directions to it design : 

Contents: Causes of salinity; Effects of salinity on uses of 

water; Technical possibilities for salinity control; Status of salinity 

control activities in the upper Colorado basin; Legal, institutional, ad- 

and financial considerations. (GRA) act 


= 


aye 


AUG. 15, 1977 


grants program. vironmen 
ton, D.C. (USA). of Wa 


Tr 
the 


= (PB—259647) Coastal zone 
on planning, resources 
pe edition. Jenks, B.; Sorensen, J.; Breadon, J. (Californi iv. 
San Diego, La Jolla (USA). Inst. of Marine Resources). Jun 1976. 
178p. (IMR—76-8). Q 09/MF A0O1. 
See also report dated Aug 73, COM-73-11567. 
The second edition of the bibliography contains 1701 refer- 


generating fishes. Technical 
in, J.C.; Peck, J.M. Jr. (Hawaii Univ., Honolulu (USA)). Sep 
. (UNIHI-SEAGRANT-TR—77-01). Q 02/MF 


field operations in St. Louis, Missouri. 
these tests will be the subject of upcoming papers. 


= Portable field water sample filtration unit. Hebert, A.J.; 
of 


ENVIRONMENTAL SCIENCES, AQUATIC 


See also report dated 1973, COM—75-11179. 
The NOAA Operations 


from season, cruise and special 


was prepared 
reports submitted by ships of the fleet. This report is promulgated 
for inhouse dissemination in the National Oceanic and A 


E 
sonian Institution and observations were made of marine mammals. 
WATER 

REFER ALSO TO CITATION(S) 37166, 37167, 38370 


38385 Status and 


38386 (PB—259509) Determination of radium removal efficien- 
cies in water 


kelman, R.J. (Iowa Depi. of Environmental Quality, Des Moines 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 38448 


tong and Support’ Lab. 
N NTIS 


by 


organisms. 
dionuclides present in the environaent may be useful as indicators 


REFER ALSO TO CITATION(S) 38375 


< 


} 3951 
a pro en during year 
City hearing: Transcript of San Franci ; Transcript of 
Washington, D.C. hearing; Statements for (GRA) OF and axgcncic: ing Us 
j by members of the scientific community. Throughout the year, ships 
- routinely collected and transmitted weather data. Similarly, as 
j NOAA participants in the Integrated Global Ocean Station System 
2 (IGOSS) service program, XBT observations were taken and either 
radioed or submitted in log form via mail. In addition, particulate 
4 and radionuclide les were taken in ion with the Atomic 
, ences to publications dealing with resources management and impact 
i are primarily mono; y a few j or periodi 
articles have been included. (GRA) 
of the true water versus varying 
vid. JT. (RRO iniv., Kingston . t. oO Easterly, D.G. (Environmental Protection Agency, Las Vegas, Nev. 
True costs associated with water pollution are described. As 
Offset costs are included. Total water pollution cost is specified as b os UL baw tal : cali anon 
‘ y S. vironmen Protection Agency, brated radion’ 
including costs, | solutions to participating laboratories for instru- 
health costs, esthetic costs. } Concept roduced calibration yield determinations. Labo ormance 
using the offset costs of pollution as a basis for setting tariffs to place poe ts involving the analysis of en Sey ere 
ition between domestic and forei on an equal : Nia 
competition | ; joreign companies media are also conducted. A summary is given of the results of the 
global pollution basis. water cross-check program for 1974. Examination of these results 
38381 reveals bere is the most difficult (44 within the 
power contro! 
1976. e need 
acute toxicity me was clide 
investigated. The two compounds, filming amine and morpholine, 
are used as corrosive inhibitors in the steam and condensate lines of 
some power generating stations on Oahu. The acute-static 96-hr 
LCSO or TL sub m for these compounds was determined for four 
common Hawaiian marine fishes--the mosquito fish, Gambusia af- 
line was found to be between 100 and 180 ppm for Chelon engeli and the y of radium-226 removal in © variety of treatment 
between 320 and 560 ppm for Gambusia affinis. The 96-hr LCSO processes and to provide cost data for these processes. Supplies with 
wstee for : ine was found to be 0.41 ppm for adult Gambu- a high naturally occurring radium content over 5 pCi/l in Jordan 
sia affinis pay aoe TL sub m to be 0.25 for juveniles. The and Dakota sandstone formation well waters were selected and 
thane Gan pom for included four different treatment processes: reverse osmosis, iron 
amine for morpholine does not constitute a waste as filtration, = 
currently by state and federal laws and regulations. yses were perf ~~ 
38382 ir sampling system to measure power plant effluents through treatment process. Radium-226 removals through the 
using a lightweight aircraft. Romano, A.J.; Klein, J.H.; Newman, L. tao 
(Brookhaven National Lab., Upton, NY). J. Environ. Syst.; 5: No. 4, plants were in the range of 95% removal. Radium removals in the 
271-289(1975). iron removal plants ranged from 12 to 38%. (GRA) 
An air sampling system to measure power plant effluents from 
a fixed-wing, light aircraft has been developed and evaluated both in 
Evaluation of the apparatus has indi that real-time measure- 38387 § (PB—255097) Concentration factors and transport models 
ments of the conversion of NO to NOs in the plume at distances up for radionuclides in tic environments. A literature report. Final 
to twenty-five miles are feasible. The oxides of sulfur are measured report. P Vegas, 
by a technique employing KOH impregnated filter papers which has Nev. (US ). May 
‘ been proven to have very high reliability and precision. The applica- 1976. 64p 
bility, precision, and reliability of the entire sampling system are He TO Tron to the 
Results of 7 depcud heavily on their accumulation or concentration 
rr may be directly in food chain path- ys to kumans. Literature is 
r : rar reviewed summarized in regard to biclogical concentration o 
scribed. The unit easily cleaned without cross contamination at the radionuclides in freshwater and marine cavirouments. Concentration 
part-per-billion level and allows rapid filtration of boiling hot and factors for elements found in organisms are tabulated for plants, 
sonetimes muddy water. The filtration results in samples that are invertebrates, and fish in marine and freshwater environs. Literature 
free of bacteria and particulates and which resist algae growth even _—+®_- also reviewed on models developed to calculate the possible 
after storage for months. 3 figures. (DDA) radiation dose delivered to humans from radionuclides released into 
aquatic environments. (GRA) 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 
38384 (PB—262466) Ship operations report, 1975. (National 
i Ocean Survey, Rockville, Md. (USA)). 1976. 158p. Q 08/MF AOI. ee 


(PB—254862) A 
thermal regimes of rivers. Paily, P.P.; Kennedy, J.F. (Iowa Inst. of 
Hy draulic Research, Iowa City (USA)). Nov 1974. 67p. (IHR— 
169). NTIS $4.50. 
in part by Mid-Continent Area Power Pool, 
neapo! 

A numerical predictor-corrector procedure based on the un- 
steady form of the one-dimensional convection-diffusion equation is 
developed for predicting unsteady, streamwise temperature distribu- 
tions in natural and thermally loaded rivers. The input data required 
for the computations are the river flow rates, channel characteristics, 
climatic conditions, tributary inflows, and thermal discharges. The 
model can be applied to cases involving unsteady thermal input rates 
and climatic conditions. (GRA) 


38389 (PB—254989) Thermal loading of Hyco Lake, North 
Carolina. The effect of heated water on temperature and evaporation, 
1966—1974. Water-resources investigation (final). Giese, G.L. (Geo- 
logical Survey, Raleigh, N.C. (USA). Water Resources Div.; North 

Carolina Dept. of Natural and Economic Resources, Raleigh (USA); 
Carolina Power and Light Co., Raleigh, N.C. (USA)). May 1976. 
USGS /WRI—76/044). NTIS 


in cooperation with North Carolina 
Raleigh, and Carolina 


sy 1966 and December 1974, four phases of ther- 
mal loading from three steam-clectrc generators have resulted in 
ry, aon and increased evaporation from Hyco Lake, a 
4,350 acre (1,760 hectares) reservoir in north-central North Carolina. 
Average thermal loads during phases 1-4 were, respectively, 1.1, ~~ 

2.9, and 3.9 trillion British thermal units per month. stey rar 
ly surface temperature increases durin phases 1-4 were 2.4, 5.1, or 
and 5.8 degrees Fahrenheit. These v: ues compare with an average 
annual natural lake surface temperature re of 62.5 degrees Fahrenheit 
es (40 Celsius) average annual natural evaporation of 37 
millimetres) or 18.4 cubic feet per second (521 litres per 

(GRA) 


evaluation of river temperature relationships, 


1964—1974. Final 
report. (Ohio River Valley Sanitation Commission, Cincinnati 
(USA)). Dec 1975. 172p. (ORS-TR—001). NTIS $6.75. 

Thermal Discharges provides a macro-evaluation of overall 
thermal quality in the Ohio” River, including aquatic life consider- 
ations. It contains a complete inventory of power generation facili- 
ties on the Ohio. (GRA) 


38391 (PB—255591) Lake Ontario. A 
study of thermal discharges from 


Station. (National Field eee Center- 
(USA)). youd 1975. 88p. (EPA—330/3-75/002). NTIS $5.00. 

An airborne remote sensing study of thermal discharges into 
Lake Ontario, from pom peennpinte On its southeast shore was conduct- 


aircraft. During each flight, water temperatures were measured at 
the three powerplants by ground crews. The airborne imagery and 
water yaa data were used to characterize the recorded 
reproduced in black and 


38392 (PB—261313) An investigation of 

Da L.R. Corvallis (USA). Sep 260%, 
vis, niv., 

Q 12/MF 

The results of an and analytical study of deep 
submerged multiple-port thermal discharges are presented. The ex- 
perimental results include the measured downstream thermal dilu- 
tion, width, and centerline trajectory of the buoyant thermal plume 
from multiple port discharges consisting of a row of equally spaced 
include port spacing, discharge Froude Number, 
discharge angle, and discharge to ambient velocity ratio. Results 
indicate that decreasing port spacing greatly decreases thermal dilu- 
of the Hirst lumped differential plume model. 


Correlation of mathematical models for 
with aerial infrared 


water temperature water temperature surveys. 
Cataldo, J.C.; Zavesky, R.R.; Goodman, A.S. (Polytechnic Inst. of 
Brooklyn, N.Y. (USA)). Dec 1976. 70p. Q 04/MF 

A feasibility study to predict subsurface temperatures from 
given surface temperatures obtained by remote sensing of a thermal 
plume was performed. A phenomenological model based on field 

Lake Michigan and 
field model were investi- 


peedi 
mal analytic model considering longitudinal advection and disper- 
sion in the transverse and vertical direction was also 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 37312 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 37010, 37732, 37737, 37761 


38394 (PB—253607) 

in nebraska. White, W.G. (Nebraska Sta 

Programming, Lincoln (USA)). 1974. 
Prepared i with 


impacts 
of a guar 
three county area of west central Nebraska. (GRA) 


38395 Study of the impact of economic develop- 
and land utilization policies 


( Man, 
(USA). Oct 1975. 5305p, (CEM 4162334), P 14/MF AOI. 
In Phase 1 study, the authors devel 
and preliminary computer programs for assessing 
consequences of alternative land 


quences of the conversion of ‘excess i 
commercial activities. An overall description of the problem and 
approaches followed is given. The major results of the study are 
summarized in Section 3. Section 4 contains a complete description 
of the Regional Activities Model. The applications of each of the 
models are described in Sections 5 13. Related discussions 
are presented in the other sections. (GRA) 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 37010, 37735 


38396 
native energy sources. Hamilton, L.D.; Manne, A.S. (International 
Atomic Energy Agency, — (Austria)). 1977. 19p. (CONF- 
7050572). V 02/MF 

ational energy policy requires realistic totaling of costs in 
assessing energy alternatives. The Biomedical and Environmental 
Assessment Division (BEAD) at Brookhaven i is 


ty ond idity i 
to pics Do 6.6x10° kwh - about a year’s production of a 1000- 
power plant - are being esimaed Where enough information 
available, estimates 


3952 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 15 
gated. A predictive model was develo; for phenomenological 
relationships for surface areas within 2 eth A series of exponen- 
tial equations relating the surface area to the subsurface area was 
Prepared 
ral and Econo 
of coal development 
Office of Planning and 
NTIS $4.50. 
rthern Great Plains Re- 
sources ver, Colo. 
with initial application to New England. Phase 2: application of a 
model to determine the economic and environmental impacts of indus- 
use plans and environmental control policies that affect regional 
economic development, —— growth, and the quality of the 
environment. Phase 2 involves the application of the methodology 
and computational tools to a high priority problem. The investi 
Oswego Steam Power Si and Nine Mile Point Nuclear Power 
y 
internally calibrated — scanner mounted in a research 
cal and environmental costs of energy production and use. All forms 
of energy, es new technologies, are being considered. Begin- 
ning with a compilation of pollutants from energy system, the 
at providing initial estimates of relative impacts to identify where the 
important health hazards in each fuel cycle arise, thereby identifying 
key areas for judging the total costs of alternative energy sources, 
and those areas of research likely to improve the accuracy of the 
estimates. It was thus estimated that the production of electric power 
from all sources in the U.S. in 1975 was associated with between two 
to nineteen thousand deaths and twenty-nine to fourty-eight thou 


TE 


se 


in U.S. ages 1-74. The effects associatedwith a 

estimated disabilities 300- 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 37223 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 


38397 Averaging methods in predator-prey systems 

biological models. Lin, J.; Kahn, P.B. (State Univ. of New York, 

Stony Brook). J. Theor. Biol.; 57: barra 
We use the avi 


ystems which incorporate a 
predator. The K-B-M method allows us to calculate, under certain 
the radius of the limit cycle, and the renormalized 


al 


carbon disulfide 
ior in pigeons. Levine, T.E. (Univ. of Rochester, NY). J. Pharmacol. 
Ter: 19: No 3, 669-678(1976). 


intact. 
38400 and marine 
, D.B. J. Fish. Res. Board Can.; 34: No. 2, 183-198(Feb 1 
level relative to the 


_ Some criteria for appraising 


determining Data on fur seals (Callor- 

sunnined (MSY) pois? be to the right of the median valve 
may be to 

frequently so levels may be 


closer to the asymptotic or carrying capacity level. Such a view is 
proposed as a conservative management policy. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 38420, 38428, 38429, 38439, 38443 


38401 Regulation of D-glycerate from 
cord. Feld, R.D.; Sallach, H.J. (Univ of Maison). 
Res.; 73: 558-562(1974). 
site of action of glycine as an inhibitory neurotransmitter. R 


hence of glycine in the spinal cord, the regulation of the production 
of these com y end-product inhibition does not seem to be at 


pounds b 
the level of D-glycerate dehydrogenase. It is concluded that the 


38402 Error analysis by amino acid analog incorporation in tis- 
sues of aging mice. Hirsch, G.; Grunder, P.; Popp, R. (Oak Ri 
National Lab., TN). Interdiscip. Top. Gerontol; 10: 1- 


The major reservation to be held of 
from error-generating condi- 


-containing ones, it be tht ever Ve 
avoided. It should not be a surprise if a mechanism comparable to 


maintaining information fidelity of the protein-synthetic « 
ively, an elevated error rate may be inconsistent the life 
of a cell. If the only consequence of the transient events of error 


could not observe an increase in the 


generation is cell death, one 
errors were in fact being introduced 


during the aging 
38403 Spectrin: current understanding of its biochemi- 
NY). Sci.; 19: No. 1, 1-18(197 

x of two (bands 1 and 2) 
about 240,000 and 220,000 daltons 


(+-10 percent or more). A tion states of dimer, tetramer, and 
high polymer appear to be favored. Each of the two bands contains 
multiple isoelectric, antigenic, and N-terminal components; it is not 

this phenomenon is due to natural multiplicity, or 
sis, or to the presence of non-SDS-dissociable subunits. Com 
myosin, the spectrin dimer is probably somewhat less a-heli rhe 
somewhat more . Spectrin has a weak ATPase activity 
which shows di ble M -ATPase and Ca-ATPase 


and ATP under appropriate conditions. These properties make it 
likely that 2 eaneon controls the membrane deformability of erythro- 
cyte (via wn regulatory mechanisms) and is an essential com- 
ponent of membrane in terms of its stability as an 
flat and eiastic surface. There is fragmentary evidence 
spectrin-like proteins exist in from other cell 
types and possibly in cytoplasm. 
38404 Electron micrographs of nicked DNA replicated by TS 


nicks. To support this observation, samples 
taken at various time intervals from the reaction mixture were 
analyzed in the electron microscope. Prior to addition of the T5 


the predominant licati 
rep! ve poe 
However «significant numberof double-stranded, tailed tailed 

were also present. 


subjects patients with abetallipoproteinemia. Lim, 
C.T.; Chung, J.; Kayden, H.J.; Scanu, A.M. (Univ. of New York). 


Biochim. Biophys. Acta; 420: 332-341(1976). 
fraction V, obtained from human serum densi- 


ty lipoprotein apoprotein (HDL apoprotein) of normal and 
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gas estimated deaths 0.2, estimated disabilities 20; from nuclear 
estimated deaths 1-3, estimated disabilities 8-30. The differences in 
the year 2000 between health impacts of the U.S. oy system 
under normal growth expectations and under conditions of a nuclear 
— 
tropolsky (K-B-M) to solve several nonlinear models with oscilla- pair enzymes W Op On damag € OF 
tory behavior. Specifically, we study in detail a class of one pred- 
frequency of the system's response. The limitations of weak nonlin- 
earity are not crucial to our qualitative results, although care must be 
taken to check the — of the nonlinearity whenever quantita- 
tive results are obtained. Finally, we show how to find, near equilib- 
rium points, an “equivalent linear” model, by renormalizing our 
coefficients of interaction. The method, widely used in control 
theory, gives indications of being useful for the study of many 
species models. 
38398 Observations on the nature and significance of the parti- 
cles used by Tintinnida during lorica-building. Gold, K.; Morales, 
E.A. (Osborn Labs. of Marine Sciences, Brooklyn). Trans. Am. 
Microsc. Soc.; 95: No. 1, 69-72(1976). 
Evidence is found of selectivity for certain materials used in 
lorica-building, and there appears to be selection for particles ac- 
cording to size as well. There are striking differences in the propor- 
tions of biogenic: non-biogenic materials on the loricae of various hents, and Z Ol spectrin Is phospnorylaicu UY 
specimens, and this appears to have taxonomic significance. Certain physiologic conditions. Spectrin is present in vivo as a complex with 
species ——— produce the lorica in the sediments; the develop- erythrocytic actin, and after isolation will form complexes with 
ment of appears to take place in the water column. muscle actin. The nature of these — is still uncertain. Spec- 
trin interacts both with lipid bilayers (devoid of “intrinsic” proteins), 
homopiperazinylthiocarbony])disulfide] were studied in pigeons 
working on a differential-reinforcement-of low-rates or a multiple 
fixed-interval fixed-ratio schedule of food reinforcement. R 
rates on both schedules decreased after 8-hour 10 CS G 
mg/1) or administration of FLA-63 (40 and 80 mg/kg). The effects of 
two successive 8-hour exposures to CS; were cumulative and ten 
successive 4-hour exposures produced changes in differential-rein- 
; forcement-of-low-rates performance resembling those following 
acute exposure. Fixed-interval performance was disrupted by expo- Alkaline sucrose density gradient analysis of the product of 
ures to CS. and doses of F] 63 that left fixed-ratio performanc: PM2 DNA replication, mediated by TS DNA polymerase, suggested 
ae that DNA synthesis occurred by strand displacement initiated at 
maximal Or Carrying Capacny point are usted. imp! population- 
dynamics models are then used to explore some of the criteria. Age 
at first reproduction does not seem as important as in some more 
9 prolific and shorter-lived species, being at most equivalent to a few 
percentage points of adult survival. Age-specific reproductive rates 
are very much the same for a number of pinniped species. For most 38405 Apoproteins of human serum high density lipoproteins. 
marine mammal species, survival through immature stages is an a 


Hl 


t, of CI aboui twice as as that 
pot «previo 


i HDL apo 

HDL, sopra contained 

electrophoretic, chemical, and immunological 
of the known C ipoproteins. Of all of 


comprising fraction V, 
lipoprotein lipase. This was the case 
i subjects. 


tt an analysis of the factors whi 
logy. It is argued that in order 
be sensitive to affinity variations, 


in human blood lymphocytes treated 

phytohemagglutinin. Segel, G.B.; Lichtman, M.A. (Univ. of 
Rochester, NY). J. Clin. Invest.; 58: 1358-1369(Dec 1976). 

We have confirmed that phyto! utinin (PHA) rapidly 

enhances the uptake of potassium (K* ) by human blood lympho- 

PHA, however, did not produce an increase in lymphocyte 

5. ect. The apparent steady-state of cell K* concentra- 

lained by either an increase in K* -K exchange or an increase in 

encemicaies (active) K* accumulation in association with an in- 

crease in the leak of K* from the cell. We compared, therefore, the 

uptake of “*K* with the decrement in cellular K* content when 

active transport was inhibited by ouabain. These studies established 

that K* +m exchange was negligible in human blood lymphocytes 


the perme- 
ability of the lymphocyte membrane to K*, and the increase in active 
K* influx in may represent a homeostatic 


aes * transport system to the increase in K* 
of the pheophytin a dica- 


Spectroscopic characterization 
tion. Oettmeier, W.; Janson, T.R.; Thurnauer, M.C.; Shipman, L.L.; 
Katz, J.J. ( National Lab., IL). J. Phys. Chem.; 81: No. 4, 
339-342(24 Feb 1977). 


38409 Induction of cell-mediated immunity to 
fied antigens in guinea pigs. I. Characterization of the 
to lipid-conjugated protein Dailey, M.O.; 
RL om of Chicago). J. Immui 118: No. 3, 957-962(Mar 


ad er albumin (BSA) conjugated with a lipid, dode- 
canoic acid is of delayed-type hypersensiti- 
ity of The fesponse to lipid 
j A (L-BSA) was found to be classical DTH, as evi- 


degree of abencenes of immunogenicity for 
conjugation varied for different antigenic determinants on 


Induction of 


50-fold more than unconjugated 
which induces DTH. Macrophages that take up '*I-labeled L-BSA 
in vitro stimulate DTH even more efficiently, when inj i 
ite of radiolabeled ty’ 

BSA than BSA was retained by draining lym; 
that '*]-L-BSA is rapidly 


functions yi 
representing 


messenger to in vivo. 
reaction, a small RNA fragment called F5 RNA is released, which is 
flowing sequence of 3 RNA. de 
Se FS RNA has been deter- 
mined using standard RNA pU-A-A-G-G-U- 
. The relative contributions of sequence and structure to ribonu- 
signals eve considered in light of 
38412 Structure of human serum lipoproteins inferred from 
positional analysis. Shen, B.W.; Scanu, A.M.; Kezdy, F.J. (Univ. of 
Chicago). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 3, oe perme cad 1977). 
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with abetalipoproteinemia, was resolved by DEAE- protonated pheophytin a were determined by electron spin reso- 
ahenep conan chromatography into several frac- nance eee’ to be 0.0288 +- 0.0009 and 0.0046 +- 0.0001 
were d in terms of amino aid composition, NHz- cem™' for D and E, respectively. The visible absorption spectrum of 
-terminals, sialic acid content, spe eee hw electro- chlorophyll a and the pheophytin a dication are remarkably similar 
= properties, and in vitro activation of = lipoprotein both with respect to peak positions and relative peak heights. 
rat adipose tissue. Fraction V of IL apoprotein of 
and subjects was found to contain 
nding to C-I, C-II, C-III-1 and 
been descri previously in very low-density 
L]. The content of apo C-IIl-1 in 
tage, 
normal 
and 
ly unre- 
and 
enced by its abi (ransi passively by immune cells, but 
‘or both sites demonstrated the characteristics of DTH rather than cutaneous 
basophil hypersensitivity. Similar results were obtained when _ 
conjugated Boy ree protein derivative of tubercle bacilli (L-PPD) 
~ 38406 Plaque morphology as an antibody specificity marker: an was used. The increased immunogenicity of L-BSA was not caused 
>) analysis of the physical chemical foundations of the method. DeLisi, by the 
C.; Bell, G.I. (Los Alamos Scientific Lab., NM). Jmmunochemistry; the hydrophobic nature of the ep side chains. A series of 
13: 21-28(1976). crossreacting serum albumins was for a study of the ifici 
h affect plaque the 
differences to 7 
interaction 
equilibrium con uring experiment. 
Since a typical plaque assay lasts about fifty minutes this constrains 38410 MEE cell-mediated immunity to chemically modi- 
application of the technique to antibodies with sufficiently rapid fled antigens in guines pigs. II. The interaction between lipid-conjugat- 
reverse rate constants. Moreover, the mode of attachment (univalent ed antigens, macrophages, and T lymphocytes. Dailey, M.O.; Post, W.; 
or multivalent) and a the class of antibody may also be Hunter, R.L. (Univ. of Chicago). J. Immunol; 118: No. 3, 963- 
important. When ibrium conditions are met, morphology 970(Mar 1977). 
changes may reflect affinity variation, but there is no a priori reason Protein antigens covalently conjugated with lipid d omeny (do- 
to out the possibility that secretion rate variation is responsible decanoic acid) have previously been shown to stimulate strong 
for a particular morphological difference. It is shown that in general delayed-type hypersensitivity (DTH) without the aid of adjuvants. 
secretion rate will contribute to morphology unless the atamy ond The present experiments show that lipid-conju bovine serum 
secretion rate distributions satisfy certain constraints. It is also shown albumin (L-BSA) is taken up in vitro by macrophages (Mphi) 25- to 
| that the criteria used to score morphology may have an important 
| effect on how morphology variation is to be interpreted. Our analy- 
sis indicates that there is a rational basis for using morphology as a 
specificity marker but the range of applicability of the method may 
be restricted to rather special conditions and it should therefore be 
used cautiously. 
cytes inate. The capacity of lipophilic antigens to stimulate 
cell-mediated immune responses —> caused by their increased 
uptake by Mphi, resulting in more efficient presentation to immuno- 
competent T lymphocytes. The anatomical site of this Mphi-T cell 
interaction may be within the sinusoids or paracortex of the draining 
lymph nodes. 
38411 Nucleotide sequence from a ribonuclease III processing 
site in bacteriophage T7 RNA. Robertson, H.D. (Rockefeller Univ., 
7 New York); Dickson, E.; Dunn, J.J. Proc. Natl. Acad. Sci. U.S.A.; ™& 
No. 3, 822-826(Mar 1977). 
Transcription of that portion of the bacteriophage T7 genome 
encoding ids RNA molecules about 7500 nucleo- 
ed concentrative transport. Our studies did indicate that ““K* exodus tides long $ entire early region. These long tran- 
from PHA treated lymphocytes increased markedly from 19 to 38 can be cleaved in vitro b fied Escherichia coli 
mmol.1 cell water~'. h~’. Within the same time period K* influx into 
The dication of pheophytin a has been studied by visible 
absorption, electron spin resonance, and ,,oton magnetic resonance 
p ae Visible absorption spectroscopy was used to follow position of lipoproteins of normolipidemic human plasma shows that 
the conversion of chlorophyll a to pheophytin a dication by trifluor- the structure of all circulating me ego is consistent with a . 
oacetic acid. Pheophytin a is half-converted to the dication by 85 po ne pao of radius r in which a spherical — core of 
equivalent of trifluoroacetic acid in CCl, at 10-® M. No spectrosco- l esters and triglycerides of radius = r - 20.2 A is sur- 
pic evidence for a pheophytin a monocation was found. In the rounded by a monolayer of cholesterol and phospholipids with 
dication, all protons experienced an initial downfield chemical shift, closely packed hydrophobic ends on the surface of the core. The : 
with those of the methine protons most pronounced. From the average molecular areas at this inner surface are s/sub pl/ = 68.5 
changes in the proton chemical shifts with increasing amounts of A*/molecule for phospholipids and s/sub c/ = 39.1 A*/molecule for 
| trifluoroacetic acid, it can be deduced that an additional protonated cholesterol. The proteins are closely packed with the hydrophilic 
species is formed from the pheophytin a dication by hydrogen head groups of oe at the outer surface of the particle, § 
binding of a trifluoroacetic acid molecule to the C-9-keto carbonyl with s'/sub pl/ = 62.7 A?/molecule for ape nag ey and s/sub aa/ 
group. The zero field splitting parameters for the T; state of the = 15.6 A*/amino acid for proteins. The polar head group of free 
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cholesterol does not participate in the of the outer layer and 
thus must be masked by proteins. 
density lipoprotein and perhaps chylomicrons—according to 

ty the ts af 


DNA _sequence/RNA 
Schwartz, D.E.; Zamecnik, P.C.; Weith, H 
soar 1977. Proc. Natl. Acad. Sci. USA.; 74: No. 3, 994- 


sequence of 20 nucleotide residues immediately adjacent to 

rica terminal poly(A) in Rous sarcoma virus Prague strain, sub 
Pup ©) 358 ‘A has been determined by extension of a riboguan- 

primer hybridized at the 5’ 
end of the 3’-terminal poly(A) th purified reverse transcriptase 


(RNA polymerase; 
from avian myeloblastosis virus. The sequence is 
UUUUACCAUUCACCACpoly(A)*’. This same nucleo- 

tide sequence, excluding the poly(A) segment, has also been found at 
RNA (W. A. Haseltine, A. 
. 989-993), and therefore the 


Sassa, S. (Rockefeller Univ., New York); Bernstein, 
S.E. Proc. Natl. Acad. ‘Sci. U.S.A.; 74: No. 3, 1181- 1184Mar 1977). 
ls of delta-aminolevulinate dehydratase 


i 
i and cyclizing), EC 4.2.1.24], 

ynthase [Uros' porphobilinogen ammo- 
lyase EC 4.3.1. and pe and protoporphyrin IX (Proto) 
measured by sensitive semimicroassays using 2-5 yl of whole 
from normal and levels of 


P 

iron deficiency (mk/mk) and mice with h 

v/, SI/SI/sup d/, an/an) had mild to 
in these parameters. 


38415 of adenosine triphosphate 

tured tobacco cells. Reuveny, Z.; Filner, P. (Michi 

East Lansing). J. Biol. Chem.; 252: No. 6, 1858-1 
of cultured 


ione, or during sulfur starvation. The enzyme is not induced by 
sulfate. The enzyme level in the cells begins to rise 12 to 24 hr after 


addition to the true surfaces that can be exposed by etching alone. 
We wish to propose a simple, uniform 
label these fracture faces and surfaces. 


38417 Plateletpheresis residues: a source of large quantities of 

blood lymphocytes. Segel, G.B.; Gordon, 
B.R.; MacPherson, J.L.; Nusbacher, J. (Univ. of Rochester, 
Transfusion; 16: No. 5, 455-459(1976). 


The physical properties 
and response to were very similar when 
phocytes isolated pheresis residues were 
compared with 


malignancy was observed. A study of tumors in rats produced 

Rans sarcoma virus (RSV) and dimethylbenz(a) anthracene 
(DMBA) showed that the tumors were histologically indistinguish- 
karyotypes were examined, di 


38419 Genetics of somatic cell surface antigens. 
analysis of the A/sub L/ marker. Jones, C.; Wuthier, P.; Puck, 
(Univ. of Colorado, Denver). Somatic Cell Genet.; 1: No. 3, 
246(1975). 

The A/sub L/ antigen present on the surface of various 
human somatic cells, and on those hybrids of human and chinese 
hamster ovary cells which have retained human chromosome 

11, into at least two separate antigenic 
and a2. Specific antisera active against each antigen 

ve been prepared. By treatment of the original A*/sub 

ith mutagenic agents and saugpiv’ in particular antisera, 


cytoplasmic petite mutants. 
ue Moleculaire du Centre National 
if-sur-Y vette, France); Bolotin-Fuku- 
M. Mol. Gen. Genet.; 145: 7- 


tive to the position of five mitochondrial dru 
namely, chloramphenicol or erythromycin (EB), oli 
(O/sub I/, O/sub II/, and (P). 
characterized 

these markers were used 
mttans, resulting low of genetic markers, Mitochondral 
mutants, resulting in variable 
DNA was isolated from each mutant strain and h 
eleven individual mitochondrial transfer RNAs. The following re- 
E, 
and P resistance markers (but not O/sub I/ or O/sub II/), four 
carried all eleven transfer RNA genes examined; the other three 
internal deletion; (ii) Prolyl and valyl transfer RNA genes were 
located close to the P marker, whereas the histidy! transfer RNA 

RNA gene that was loosely associated the O/sub I/ region, no 

other transfer RNA genes were found in petite clones retaining only 
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large number of human mononuclear cells. We have been able to 
harvest more than 1 x 10° viable lymphocytes for laboratory study 
from the leukocyte-rich sediment that previously had been discard- 
ed. Prior to removal ; adherence 5 x 10° _ were also 

38418 Chromosomes in human cancer. Rowley, J.D. (Univ. of 
Chicago). J. Reprod. Med.; 17: No. 1, 36-40(Jul 1976). 

New techniques of quinacrine fluorescence and Giemsa band- 
ing make it possible to study chromosomal abnormalities more 
precisely than previous methods. Karyotype analyses of patients 
with chronic myelogenous leukemia and cervical carcinomas are 

RNA genome of this virus is terminally redundant. Possible mecha- discussed. A correlation of chromosomal changes with di of 

nisms for endogenous in vitro copying of the complete RNA 

genome by reverse transcriptase which involve omnia ly repeated 

nucleotide sequences are discussed. 

38414 —_ Levels of 5-aminolevulinate dehydratase, uroporphyrino- ifferent chromosome patterns were observed in the two types of 

I synthase, and protoporphyrin IX in erythrocytes from anemic tumors. (HLW) 

GENETICS 

erythrocyte ALA-dehydratase and Uro-synthase showed marked 

developmental changes and ALA-dehydratase was influenced by the 

L/sup v/ gene. Mice with overt hemolytic diseases (ja/ja, sph/sph, 

nb/ab, ha/ha) had 10- to 20-fold increases in ALA-dehydratase, 

controls. Mice 
lypoplastic anemias 
te increases 
i VULIDOUS! ai a? 2 > ar a2. 
lase in cul- adsorption behavior of these variants for specific antisera is consis- 
State Univ., tent with their phenotypic assignments. 
98420 Regulation of cell cycle stage-specific transcription of his- 
; readily assimila genes from chromatin by non-histone chromosomal proteins. 
Serepressed during growth G.; Park, W.; Thrall, C.; Mans, R.; Stein, J. (Univ. of Florida, 

slowly assimilated sulfur sources, such as L-djenkolate or glutath- Gainesville). Nature (London); 257: No. 5529, 764-767(30 Oct 1975). 

RNA transcripts from chromatin of S phase but not G; cells 
contain histone-specific sequences. Chromatin reconstituted with S g 

ion conditions are initiated and continues to rise for 3 to 
ger A sequences whereas chromatin reconstituted wi 1 non- 

histone does not. These results suggest that transcription of 

enzyme to decay. Derepression by sulfur limitation does not occur in histone genes is regulated during the cel! cycle and that non-histone 

oat starved for nitrogen, a circumstance in which turnover synthe- proteins have a key role in this regulation. 

sis of protein is known to continue. Upon addition of a nitrogen 3842 Deletion mapping sechendriel transfer genes 

source to such cells, the development of the enzyme begins within 12 A. cerevisiae E« — a = 

hr, along with the resumption of growth and net protein synthesis. Fukuhara, H. (Centre de Gene’ 

Derepression occurs in cells growing on the slowly assimilated Ge ia Recherche Scientifique, G 

which develop in cells grown on nitrate, in spite of the lower protein 17(1976).. : 

accumulation rate on urea. Thus the ATP sulfurylase of tobacco : 

cells appears to be regulated by both a negative feedback mechanism 

in which an end product of the sulfate assimilation pathway is the 

effector, and by a positive mechanism which serves to couple the 

regulation of the sulfate assimilation pathway to the cells’ potential 

for nitrogen assimilation, i.e., net protein synthesis. 

CYTOLOGY 
38416 Freeze-etching nomenclature. Branton, D. (Harvard 
Univ., Cambridge, MA); Bullivant, S.; Gilula, N.B. Contract E(11- 
: 1}-2423. Science; 190: 54-56(3 Oct 1975). 

Freeze etching is now widely used as a preparatory technique 
for electron microscopy of biological materials. Observation of many 
freeze-etched prokaryotic and eukaryotic specimens have provided 

. extensive views of their membranes. Because membranes are split 
during the fracture process used in freeze etching, two new fracture 
faces from the hydrophobic interior of the membrane are seen in 


the O/sub I/ and/or the O/sub II/ markers; and (iv) Two distinct 
mitochondrial genes were found for glutamyl transfer RNA, they 
were not homologous in DNA sequence and were located at two 
separate loci. The data indicate that the petite mitochondrial genome 
is the result of a primary deletion followed by successive additional 
deletions. A tentative circular map of the yeast mitochondrial 
genome was derived from the data; the map indicates that all but one 
of the transfer RNA genes are found between the C and P markers 


without forming a tight cluster. The following 
: -P-pro-val-ile-(phe, ala, tyr, 
-glu; -O/sub I1/-P-. 


METABOLISM 
REFER ALSO TO CITATION(S) 38407, 38414, 38415 


38422 Probable loss of tolerance and simulation of autoimmuni- 
zation in induced chimeras in doves. McGary, D.A. (Univ. of Wiscon- 
sin, Madison); Nickells, M.; Justines, G.; Irwin, M.R. Jmmunogene- 
ties (N. Y.); 2: we 
Chimeras were induced in es (Streptopelia) by making 
parabionts of embryonating eggs that carried genes for erythrocyte 
antigens, which were ly identified. The parabiotic pairs were 
chosen so that new antigenic specificities would appear if somatic 
cell mating took > However, no evidence of somatic cell mating 
chimerism was no longer detectable in 
resumably lost, since their plasma contained antibodies against 
thet dither or had been ta the 
bird's circulation. 


38423 Suppression of melanoma cell activity 
of for one or two cell 


morigenicity after 
divisions. Wrathall, J.R. (Cornell Univ., New York); Newcomb, 
S529 - R.; Zeitz, L.; Silagi, S. J. Cell Physiol; 86: 581- 
1975 

We have studied the kinetics of suppression of tyrosinase 
activity and tumorigenicity in unsynchronized B16 mouse melanoma 
cells (clone Bs59) exposed to 5-bromodeoxyuridine (BrdU, 3 pg/ml) 
for one or two cell divisions, then cultured in BrdU-free medium 
(RM) for five or six days. Bromouracil replaced about 23 percent of 
thymine residues after 24 hours (1 division) and almost 40 
Gere after 48 hours (2 cell divisions) in the presence of BrdU. 
pon subsequent growth in RM the extent of meme et declined 
ing 5- t substitution by day 7 o experiments. Tyrosin- 
ase activity was significantly reduced after treatment with BrdU for 
changed to RM, approac es The time 
course of reduction was to that previously determined in cells 
mes continuously for seven days in the presence of BrdU. There- 
ression of activity can result from incorporation 
of B BrdU during a single cell cycle, but requires about seven days for 
full manifestation the effect. Tumorigenicity decreased to 55 
15 percent after 48 hours with BrdU 
it rapidly reversed to approach that of untreated melanoma cells 
when subsequently grown in RM for 5 to 6 days. The effects of 

BrdU on total RNA or protein —_ or on 

insufficient to account for the 
indicate 


Talmag RV; Do It, S.H.; 
ppelt, niv. 0: 
lina, Chapel Hill). Proc. Soc.’ Exp. 


calcium and phosphate levels fell prior to 
period and remained low at least for the first 2 

past the regular feeding time 
jena injected at least one week prior 
‘ollow the pattern of their stable coun 
which they fell precipitously. Both p! calcitonin and gastrin 
levels rose Ay 

that calcitonin secretion wis produced 


38425 Lysosomal and neutral hydrolase activity during the re- 
gression of cardial h y. Cutilletta, A.F.; Reddy, M.K:; 
Dowell, R.T.; Zak, R.; Rabinowitz, M. (Univ. of Chicago). pp Iil- 
118 of In Recent advances in studies on cardiac structure and 
metabolism. Volume 7. Biochemistry and 
dial hypertrophy, hypoxia, and infarction. 
University Park Press (1976). 

Cardiac hypertrophy was produced in rats by constriction of 
the ascending aorta. Removal of the constricting band 10 days after 
operation resulted in rapid decline in left ventic bag weight and 
total ventricular RNA. Activities of acid RNase and 8-glucuroni- 
dase were elevated 3 days after aortic constriction. Activities of 
cathepsin D and alkaline RNase were unchanged. Activities of 
removal of constricting band. Ca”* -acti neutral protease (CIF) 
isolated from postmitochondrial muscle supernatant was partially 
purified and characterized. CAF 
when incubated with isolated myofibri 


of myocar- 
Farris, P. (ed.). Baltimore; 


ly degrades a-actinin 
in the presence of 


38426 Immunodiffusion in gels py se erythrocyte antigen, 
II. Analysis of experiments involving the diffusion of antiserum from a 
circular well. Goldstein, B. (Fairleigh Dickinson Univ., Teaneck, 
NJ); DeLisi, C. Immunochemistry; 13: 29-33(1976). 

We present a new way to analyze the data from hemolytic 
plaque experiments which involve the diffusion of antiserum from a 
circular well into an agar gel containing either red blood cell (RBC) 
antigen or hapten covalently coupled to RBC. The analysis allows 
one to determine the diffusion coefficient of the antibodies in the 
and also gives qualitative information about the range of avidities 
which characterize the antiserum. We analyze data ublished 
experiments which use anti-sheep RBC antiserum and that: (1) 
the diffusion coefficient for IgM in a 0.8 percent agar gel is 4.0 x 10-* 
cm*/sec, a value which is considerably smaller than the 
coefficient in water; and (2) that the ” antiserum-RBC equilibrium 
constants, K, span a wide range from those that, represent very 
strong interactions (K much greater than 5.5 x 157 M~*) to those 

resenting very weak interactions (K much less than 5 x 10°’ 
~*), We Siecuss the analysis of ex i 


and E the number of hapten mo! per RBC. We 
outline the theory on which the analysis is based and present a 
simple intuitive picture, that of hindered diffusion in the gel. By 
hindered diffusion we mean that after an initial transitory the 
antibodies in the gel to undergo a pure diffusion, but with a 
reduced diffusion coe tt D* = De/(1 + Krhoo), where Dy is the 
true diffusion coefficient in the gel, K the antibody-binding site 
affinity and rhoo the density of binding sites. 


of adult rat lymphoid proliferative responses 
homologous neonatal serum. Weiss, A. (Univ. of Chicago). J. 
1121-1123(Mar 1977). 


pono has exhibited i 


mitogen studies. In the present investigation, 
rat serum on the reactivity of adult rat spleen cells to allogeneic 


mouse embryo 
fibroblasts CS7BL/6J. Shinohara, K.; Cerutti, P.A. (Univ. of Florida, 
Gainsville). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 3, 979-983(Mar 


1977). 

The formation and excision of benzo[a]pyrene-deoxyguano- 
sine adducts in a y hamster kidney cells (21/C13) and 
secondary mouse embryo Be es (C57BL/6J) were investigated. 


dopamine-dependent adenylate 

responses levodopa in various mice. Tang, L.C; 
Cotzias, G.C. (Brookhaven National Lab., U NY). Proc. Natl. 
Acad. Sci. U.S.A.; 3, 1242-1244(Mar 1 
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>) 
against Co gated napte ang snov OW, i in th gi are 
] sparsely haptenated, the experiments can be used to determine the 
anti KE, where anti K is the of the 
lymphoid cells. For example, factors present in normal serum are 
potent inhibitors of MLC. Many of these serum factors have been 
/ isolated from the a-globulin fraction; one of these, purified a- ’ 
first major serum protein to appear in S ‘ 
cells 
or to a mitogen was examined in an attempt to determine whether | 
either strand of DNA loci controlling tyrosinase activity or tumori- serum factors in the neonatal animal contribute to the depressed , 
genic potential may 4 ee eee for yo ye addition, they reactivity of neonatal cells. 
demonstrate that such brief treatment with BrdU may be used to 
probe the regulation of differentiated function and tumorigenicity in 38428 _ Excision repair of benzo[a]pyrene-deoxyguanosine adducts : 
these melanoma cells. 
38424 Relationship of blood concentrations of calcium, phe 
ally uUCTUaLIONS in Plasma Caicium Concentrations in rats 
trained to a closely regulated feeding pattern have been compared to 
corresponding plasma gastrin and calcitonin concentrations. The 
time period studied was that extending from 4 hr prior to the start of 
the feedin; riod through the first 2 hr of feeding. Both plasma 
cell lines and both cell lines were capable of excising these lesions, 
albeit with low efficiency. 
logical responses to levodopa by selecting them from different 
strains and submitting some of them to pretreatments. We scored the 
symptoms evoked by a standardized dose of levodopa in one sub- 
. group from each group. We tested another subgroup for activation 


& 
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of an adenylate cyclase [ATP pyrophosphate-lyase (cyclizing), EC 
ine added to homogenates 
of the caudate nuclei of the brains of these mice. Both sets of tests 
were performed randomly. When the accruing two sets of data were 
plotted against each other there emerged a straight line which fitted 
the data with a coefficient of correlation of 0.97 (P less than 0.0001). 
The dc activity of the adenylate cyclase of the 
brain was thus shown to be a determinant of the neurological 
responses of intact animals to a dopaminergic drug. 


MEDICINE 
REFER ALSO TO CITATION(S) 38466 


TRACER TECHNIQUES 


38430 (AD-A—025973) Antibody to hepatitis 
Allen, R.G.; Irwin, G.R. (Walter Reed Army Inst. of Research, 
Washi D.C. (USA)). 1976. 9p. NTIS $3.50. 

work presented in this paper describes the production of 
the development of a sensitive radioimmune 
test for anti-HBc, and the application of the test to the di is and 
ultimately, to the prevention of HBV in the military. (GRA 


38431 (AD-A—033232) Localization of /sup 99m/Tc diphos- 
injured muscle: to muscle calcium 


(Armed iobi Researc 
Aug 1976. 28p. (AFRRI-SR—76-45). Q 04/MF AOI. 
In rats with experimental ischemic myopathy there was a 
significant correlation (r=0.778, p<0.001) between muscle uptake of 
oe ee (EHDP) and tissue calcium concentration. 
addition, 1 the accumulation of both calcium and Tc(99m) EHDP 


jum within the injured muscle 
(ERDA—76/135) Nuclear medicine research: an evalua- 


rom Research and Development 
D.C. (USA). Div. of a and 


medicine research program of the AEC Division of Biomedical and 
alleen Research (DBER). To determine whether continu- 

appropriate, a task force was 

Seis lemey 1975 by Dr. James L. Liverman, the director of 
IER. This task force, comprised of established scientists knowl- 


BIOMEDICAL SCIENCES, BASIC STUDIES 


The single extraction of 
E for *N-ammonia was found to 


cerebral metabolic rate for glucose and oxygen of 54% produced 
a reduction in E of about 24%. When a condition of elevated arterial 


uilibrium cross section distribution of **N-ammo- 
differences in capillary density of the 


38435 Positive bone scan due to 
Med. Assoc.; 68: No. 7, 549(Jul 1975). 

A technetium bone scan showed uptake in the right ribs in a 
patient with chest pain and weight loss. It was thought that there 
was a malignancy and surgical exploration was carried out. Micro- 
scopic examination showed an empyema cavity but no malignancy. 
It is pointed out that a bone scan should always be accompanied by 
x-rays of the area in question unless there is clear-cut evidence of 
carcinoma. (HLW) 


38436 Calibration methods for measuring splenic sequestration by 
Clarke, L.P.; Maugham, E.Z.; J3.S.; 
; Mayer, K. (Sloan- Kettering Cancer Center, 
Phis: 3 No. 5, 324-327(1976). 
Conv entional methods f 


spleen. A quantitative ae method is 
means of 


scanner employing “constant resolution” colli 
the in vivo measurement, are reported. Clinical evaluation of this 
method = a by scanning several pati 


measuring 
tions in poles and will receive further study. Eigh 
were obtained from 3,111 Douglas-fir poles in west- 


genetic recombination. Koehnlein, W.; Hutchinson, 
F. (Univ., Muenster, Ger.). Mol Gen. Genet.; 144: 323-331(1976). 
DNA of Bacillus subtilis strain UVSS 19-8 M, of high ultra- 
violet sensitivity, was isolated after cultivating in medium containing 
bromouracil. ycnic banding in CsCl shows an unusual pattern 
an extra one halfway between those for 

ly substituted with bromouracil. DNA of 


postulated by i 
intermediates during genetic recombination. UVSS 19-8 M from 
which this DNA has been isolated is shown to be defective for 
transformation and transfection, and can be regarded as rec™. 


38439 Preparation of covalently closed and 
molecules of phage lambdal. Freifelder, D. (B 
MA). Biochim. Biophys. Acta; 432: 113-117(1976). 


3957 
ammonia (E) by cerebral capil- 
nkeys with '*N. The value of 
be less than 100%, inversely 
related to cerebral blood flow and to be limited by the permeability 
of the blood brain barrier for ammonia. A vaue of the permeability 
surface area product was determined to be 0.0040 x 10-* cm*/sec/ 
= The single pass extraction fraction, E, for **N-ammonia was 
‘ound to be independent of arterial blood pH (in the range of 7.2 to 
7.6) and of arterial blood ammonia concentration (in the range of 80- 
blood ammonia was added to hypoglycemia, the value of E and 
cerebral metabolic rate for oxygen remained low while the cerebral 
metabolic rate for glucose increased by a factor of 2.5 indicating the 
presence of a detoxification shunt for ammonia. Positron tomograph- 
SC ic images of the 
nia appeared to re 
im aCuLely Injurca MuUscics Was If ats Vilaiin 
D-induced hypercalcemia. Results suggest that the uptake of 99mTc 
EHDP in acutel ed skeletal muscle is directly related to the f the degree of 
deposition splenic sequestration. Improved methods for calibrating a rectilinear 
38432 
tion of the ERDA program. 
As 
eee - : f splenic radioactivity for 29 patients was obtained. A 
Legislation which established the Energy Research and De- corements : : “wane 2 
; velopment Administration (ERDA) January 19, 1975, stipulated that — fit to the data yielded a coefficient of determination r 
this new agency should be responsible for all activities previously ih Said 
assigned to the Atomic Energy Commission (AEC) and not specifi- 
call to other agencies. Such activities included the nuclear MICROBIOLOGY 
38437 (EPRI-EL—366) Controlling biological deterioration of 
wood with volatile chemicals. Interim report 1, January 1974—Decem- 
ber 1976, Graham, R.D.; Corden, M.E. (Oregon State Univ., Corval- 
lis (USA)). Feb 1977. 69p. Dep. NTIS $4.50. 
about issues related to nuclear medicine either currently or Biological procedures were developed to obtain fungi from 
in oo was charged specifically to assess the historical impact of Douglas-fir poles to distinguish between decay and nondecay fungi 
the /ERDA nuclear medicine program on the development of and to detect preservative or — depletion so that supplemen- 
nuclear medicine, the current status of this program, and its future tal treatments could be applied before significant reductions in pole 
role within the structure of ERDA. The specific recommendations, strength occurred. Electrical resistance devices appeared capable of 
in brief form, are as follows: the federal government should continue : ' : 
to support the medical application of nuclear technology; ERDA 
should retain primary responsibility for support and management of 
federal nuclear medicine research programs; and management and Uregon. Wecay fungi rarely Stained whereas NOndecay 
emphasis of the ERDA nuclear medicine program require modifica- fungi frequently were obtained from cedar and southern pine poles. 
tion in certain areas, which are set forth. Of the five most prevalent nondecay fungi in Douglas-fir poles, one 
was quite resistant to chloropicrin. Since this fungus inhibits the 
38433 = (PB—258739) Diffusion of technological innovation in growth of a decay fungus in wood, the potential exists for a 
hospitals: a case study of nuclear medicine. Final report 30 Jun 1973- combined chemical-biological control of internal decay. 
29 Jun 1976. Rapoport, J. (Mount Holyoke Coll., South Hadley, 
Mass. (USA)). Sep 1976. 64p.- 
The report summatizes an exploratory research grant which 
uses the case study method to investigate the economics of the 
diffusion of an innovation in the hospital industry. Specifically 
technological innovation in nuclear medicine is studied in order to: 
(1) provide a historical description of the diffusion process concen- 
trating on the rate and geographical pattern of diffusion, (2) investi- 
gate the factors influencing the decision of a hospital to adopt the 
new technology, and (3) examine the importance for the adoption this Dand, amounting to Peak te DNA mass in 
decision of the interaction of hospitals within specified market areas one preparation, was isolated and investigated. The characteristics 
for hospital services. Data are on a state basis and cover short-term found for this DNA are in agreement with a four-stranded DNA 
general hospitals in the United States during the period 1952 through 
1972. (GRA) 
38434 (UCLA—12-1117) Factors which affect cerebral uptake 
and retention of **NHs. Phelps, M.E.; Raichle, M.E.; Hoffman, E.J.; 
Raybaud, C. (California Univ., Los Mo ge (USA). Lab. of Nuclear open circular DNA 
Medicine and Radiation Biology). 1977. Contract E(04-1)-GEN-12. eis Univ., Waltham, 
26p. P 03/MF AOI. 
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Microbiol; 3: No. 6, 604-608(Jun 1976). 

We have developed a rapid and simple indirect enzyme- 
labeled antibody procedure suitable for Dimonbie for antibodies to to 
viral, bacterial, and parasitic antigens. Disposab Beem ey 
to ond Tas tant ed equally 
well with serum or whole unclotted blood. Using an automatic 
pipettor, 96 tests could be performed in 30 to 60 min. We — 
the sep so of enzyme-labeled antibody procedures for 
detection and surveillance of animal diseases. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 38451, 38478 


38441 Native and imported transfer in mitochondria. Chiu, 

sisi ; Suyama, Y. (Univ. of cette J. Mol. Biol.; 99: 
Tetrahymena mitochondrial and 

valine, lysine, arginine and phenylalanine 

different isoacceptor patterns on reversed-p 

Positive bindings of individual isoacceptors to Escherichia coli ribo- 

somes were demonstrated in response to trinucleoside diphosphates 

and polynucleotides. It was shown that different isoacceptors exhib- 

ited different but degenerate coding recognition patterns. One of two 

phenylalanyl-tRNA in mitochondria, however, showed no 

recognition toward either phenylalanine codon triplets or poly(U). 

could hybridize with mitochondrial DNA. The other mitochondrial 

tRNAs for valine, lysine and arginine ane no hybridization with 

mitochondrial DNA but 

DNA-immobilized filters. 


mitochondrial DNA-transcript whose coding speciicity unique 
mitochondrial tRNA. The other, termed “imported” tRNA, is tran- 
scribed from the nuclear DNA and probably transported into mito- 
chondria. This class of tRNA exhibits the same or similar coding 
specificity as the corresponding cytoplasmic tRNA. 


38442 Absence of structural relationship between mitochondrial 
and cytoplasmic leucyl-tRNA from Tetrahymena pyrifor- 
mis, Chiu, A.O.S.; Suyama, Y. (Univ. of Pennsylvania, Philadelphia). 
Arch. Biochem. Biophys.; 171: 43-54(1975). 

Two leucyl-tRNA synthetases (EC 6.1.1.4) have been panies 
to near homogeneity, the one from mitochondria and the other from 
cytoplasm of Tetrahymena pyriformis. Both enzymes were found to 
be structurally unrelated, single pol with molecular weights 
of approximately 100,000 as determined by gel tion, sucrose 
pally centrifugation, and sodium dodecy]! sulfate-pol lamide- 
gel electrophoresis. These enzymes behaved differently in elution 
profiles through hydroxyapatite- and diethylaminoethyl cellulose- 
column c’! hy and isoelectric focusing. The two enzymes 
also showed some differences in responses to various salts for 
char ty pH optima and temperature sensitivity, but no 
AT an t difference was found in their affinities (K/sub m/) for 
ATP and leucine. These enzymes recognized different leucyl-tRNA 

species as revealed by reversed-phase column chroma- 
connate. mitochondrial enzyme can c six isoaccepting 
leucyl-tRNA species, while the cytoplasmic 
only four species. 


38443 Intracranial conversion of linoleic acid to arachidonic acid: 
Subramanian, C. (Univ. of California, Los Angeles). J. Neurochem.: 
26: [ 
ven-day rats were given 
'4C}linoleic acid (all cis 9,12 octadecadienoic acid) and sacrificed 
after 8 h. 18:2, 20:2, 
20:3 and 20:4 were labeled. 
followed by reductive ozonolysis characterized the pol 
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fatty acids as 18:2 (A9,12), 20:2 (411,14), 20:3 (A8,11,14) and 204 
(A5,8,11,14). A smaller amount of 18:3 (46,9,12) was also identified. 
This initially suggested 20:2 (411,14) as an intermediate in the 

thesis of arachidonate. However, when 
[1-**C]eicosadienoic acid (411,14) itself was injected in the brain it 
was converted to 20:3 (A5,11,14) (a non-methylene interrupted 
double bond system) rather than the expected 20:3 (A8,11, 14). Only a 
small amount of arachidonate was formed from 20:2 (411,14). Thus 
it was concluded that 20:2 (411,14) was not an in 


(1975) in rat liver. 


M. (Harvard Medical School, Boston Boston). Biochem. J." 18% 


in rat tissues were shown to be catalyzed 


isoenzyme I) present in all non-hepatic tissues 

except submaxillary gland and a non-migrating band found in all 
zyme III (characteristic of liver and submaxillary gland) and a non- 
moving band (isoenzyme IT), present in kidney, intestine and pancre- 


Delvalle, J. 
O. Modicel School, Boston). Biochem. J.: 154: 613 


injection) 
12 and 18 h after the usual injection, the values were 2030 and 1030, 


of 
criterion of a suitable animal model for 
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38446 Mechanism of 
platelet serum. McDonald, T.P.; Clift, R. (Univ. of Tennessee, Knox- 
38-50(1976). 

ytopenia, the mechanism of how platelets are removed 
from the circulation is poorly understood. In vitro studies i 
that anti-platelet serum caused platelet aggregation, whereas 
rabbit serum did not. 
dose, aggregated platelets were wn to 
released from the 


= > 


) 
increase in radioactivity was found in the lungs, livers, or 
similarly treated mice. The data suggest that 
serum causes platelets to aggregate leading to ADP (and 
ly cake release; the accumulation of **S in kidneys 
to removal of MPS and/or platelets from the circulation. 


3958 
Open circles of Escherichia coli phage lambda DNA can be 
efficiently prepared by incubation of the DNA at alkaline pH. 
Covalently closed circles can be prepared by superinfecting a lyso- 
gen with lambda phage and pelleting chromosomal DNA; the cir- 
cles, which may contain bound protein, remain in the supernatant. 
The advantages of these procedures are described. 
PATHOLOGY 
Datnway araCmaonate OlOsyil esis Gut O ia Ucsalurase 
REFER ALSO TO CITATION(S) 38418 a agrees with the findings of Sprecher and Lee 
38440 Rapid micromethod of screening for antibodies to disease 38444 
agents using the indirect enzyme-labeled antibody test. Saunders, Rape} 
as. Sequential electrophoresis, in the two directions, of mixtures of : 
liver and kidney extracts in the same gel columns separated all three ) 
isoenzymes. Differences in the solubilization — heat-sensi- 
tivity and substrate specificity of arginases from different tissues 
could be correlated with their electrophoretic behavior. L-~Canavan- 
ine could replace arginine as substrate in extracts of kidney but not 
of liver. Both kidney isoenzymes hydrolyzed L-canavanine equally 
well, whereas isoenzyme III from submaxillary gland showed = 
P very low activity. Antiserum against liver arginase interacted wi 
; the enzyme from submaxillary gland, but did not inactivate or adsorb 
arginase from kidney, intestine or pancreas. The distribution of 
arginase among 16 normal adult rat tissues is presented; the im- 
proved, sensitive, assay method was applicable to tissues containing 
as little as 0.1 percent of the hepatic activity. 
38445 
Maximum inhibition of phenylalanine hydroxylase activity in 
the liver (85 percent) and in the kidney (50 percent) of porn > 
required the administration of over 9 pmol of p-chlorophen 
ine/10g body weight. Despite the decrease in the total activity from 
184 to 34 units per 10g body weight, the injection of as much as 26 
ed here, it is ulated that there are two classes of tRNA in pmol of phenylalanine was required for its concentratj 
to be still considerably elevated 12 h later. In rats inj 
chlorophenylalanine every 48 h and with phenylalanir 
y from 3 to 18 days of age, the hepatic and renal 
hydroxylase remained inhibited, whereas the activities 
hepatic enzymes were unchanged. There was abo 
inhibition of brain and body growth, but no interferd 
developmental formation of several cerebral enzymes ( 
genases, hexokinase and glutaminase) was detected. In 
this prolonged treatment, the phenylalanine concentrati 
phenylketonuri 
collagen. In mice whose platelets were previously 
Naz*SO,, anti-platelet serum caused an increase in 
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with regard to the environmental health aspects 


Regul In 
analyses, the for ™Cs, Ra, Ra, 
Sr, “K and tritium were evaluated by replicate testing to 
The results, which indicate that the sensitivity of these procedures is 
greater than the present required limits, are given in the Appendix. 
Also appended is information on reagent preparation and suggested 
sources for purchasing special equipment. (GRA) 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


38450 (N—76—31888) Binding of 
ine radicals to DNA: influence on the 


, Rijswijk (Netherlands). Me- 
Bio h . TNO). Nov 1975. 29p. (MBL—1975-27; 
TDCK—67114). Q 03/MF 
When an aqueous solution of 


38451 (TT—72-56002/03-04) Archives of 

No. 3/4, vp3701972(1 
Contents: 


972). 146p. NTIS $6.00. 
of di 


ia and Montenegro; Zooplankton of 
Lakes (a contribution to Karet limnology). (GRA) 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
38452 (AD-A—033257) The electrical resistivity of aqueous cy- 
toplasm. Foster, K.R.; brea J.M.; Carpenter, D.O. (Armed 
Forces gr! Research Inst., Bethesda, Md. (USA)). Aug 
1976. IR—76-39). Q 02/MF AOl1. 

’ mechanism of radiation damage of all cells is critical to 


ai 
38453 (N—76—31889) Radiosensitization of mammalian cells by 
diamide. Vos, oO.; Grant, G.A.; Budke, L. 
i i ie TNO, Rijswijk (Netherlands). Me- 
disch Bi h Lab. TNO). Jan 1976. 22p. (MBL—1976-1; 

TDCK—67285). Q 02/MF A01. 
effect of diamide on the radiosensitivity of T-cells was 
was 


conditions, exposure for 10 min before and during irradiation to 0.1, 
0.5, and 1.0 mm diamide produced dose-modifying factors of 0.81, 
0.60, and 0.55, respectively. Under anoxic conditions exposure for 10 
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38447 (HRP—0008067) Environmental health aspects of metro- 
politan planning and development. (World Health Organization, 
tion, 49 Sheridan Ave., Albany, N.Y. 12210, $2.00. 

This is No. 297 in the World Health Organization Technical IN 
Report Series. VITRO 
Various aspects of environmental health considerations in radiation-induced lelen- 
urban planning and development are discussed. Following a general 
discussion of the need for planning for environmental health and of and on its sensitivity to the induction of breaks by gamma rays. 
the magnitude of the problem of environmental health in urban = : 
populations, the need for a broad multipurpose approach to the 
of environmental health and planning is noted. Problems in 
planning and development are outlined in general, and 
g of new towns in the USSR is cited as an example of 
dealing with planning problems ing specific e containin, 
and saturated with N20 is irradiated with rays, radiation 
vironmental health are then considered: water supply, ‘ . ; gamma 
disposal, drainage, solid wastes and land pollution, air induced phenylalanine radicals are bound covalently. Under the 
leaning of public health vector lethal hit. Also for single-stranded PM2 DNA most of the phenyla- 
lanine radicals bound are nonlethal. Evidence is presented that in 
: _and vibration. Administrative considerations in double-stranded DNA an appreciable fraction of the single-strand 
metropolitan planning, particularly as they relate to coordination of = reaks is induced by phenylalanine radicals. Radiation products of 
public health activities, are discussed. Research and training needs phenylalanine and the hhenylalanine bound to the DNA decrease the 
Pees of urban planning sensitivity of the DNA to the induction of single-strand breaks. 
are noted. Recommendations concerning urban planning, primarily There are indications that the high efficiency of protection by 
from the national perspective, are offered. (GRA) of due to their 
which result in a relatively high concentration of t com- 
38448 §=—_ (PB—253258) Interim radiochemical methodology for in the vicinity of the ~he B charged DNA molecules. 
drinking water. Krieger, H.L. (Environmental Protection Agency, Author) (GRA) 
Las Vegas, Nev. (USA). 
Lab.). Mar 1976. 61p. (EPA—600/4-75/008(Rev.)). NTIS $4.50. 
Supersedes report dated Sep 75, PB-245 406. 
A laboratory manual of radiochemical procedures has been 
cerebral structures of brain in waking, different sleep states 
conditioned responses; Eariy response to patterned flashes in man; 
me notes karyotype of the genus Apodemus Kaup, 1829 (Mam- 
- tia 
us 

| AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 38481 
38449 Nitrogen, phosphorus, and potassium utilization in the 
plant-soil system: an analytical model. Smith, O.L. (Oak Ri Na- an understanding Of radiation damage in man and the developmen 
tional Lab., TN). Soil Sci. Soc. Am. J.; 4: No. 5, 70). of treatment and — 

An intermediate-resolution analytical model of nitrogen, branes cytoplasm constitute a y specific uable 
ond potassium utilization in the plant-soil system was 
developed and tested. Starting from specified natural or artificial function. In experiments, the apparent cytoplasmic resistivity 
sources in the soil, element transport to root absorption surfaces was of two different giant cells has been measured using an extension of a 
modeled in terms of diffusion, mass flow, and soil buffering mecha- previouly developed sage Sud atsn amit ane 
fneasured a function of frequency between 500 KHz and 5.7 MHz. 

assimilation was based on four premises about the ro ai By plotting the measured impedance data on the complex Z plane 
K, and photosynthate in cell chemistry. There were three main and eumesning te data to infinite frequency, the substantial 
objectives of the model. The first was to predict the first-order effects of larization can be overcome. For Aplysia giant 
po 
interactive growth response of particular plant neurons and muscle fibers of the giant barnacle, th- Sanpeid 
nation of these macronutrients supplied in the c i ific resistivities are 40 and 74 ohm-cm, respectively, 
parameters required by the model include root 
certain cell chemistry reaction rates. The 
make the model sufficiently general to descri 
species. It was built upon common denominator 
ology condensed from available experimental 
mays L.), bean (Phaseolus vulgaris), pine (Pinus 
tii), etc. In this generic sense it is a measure of 
common. The third objective was to use the 
well-known theories of plant growth. The was Vi found sensitize the cells di both diti ’ nder oxic 
against reported experiments on ryegrass (Lolium perenne = —+4 aa 
(Avena sativa), a legume (Stylosanthes humilis), and rutabaga 
sica napobrassica, Mill.), in which dry matter yield was 
8 function of factorial application of N, P, and K to the 
Tesponse ts to N, P, can in terms just 20 min before irradiation, the sensitizing effect was 
strong linear response of cell chemistry to low nutrient concentra- smaller, but some sensitization effect was still apparent after a 120 
tions and inhibition by N, P, and K at high nutrient concentrations. min interval between diamide treatment and irradiation. Diamide 
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also sensitized the cells after irradiation but this effect was less than 
when it was present during irradiation. It is jp aee 


tion is due to lack of capacity for repair 0 radicals by h 
transfer and biochemical repair processes. (Author) (GRA) 


RADIATION EFFECTS ON MICROORGANISMS 


FOOD PRESERVATION 


38454 (N—76-25796) Health protection and food preservation by 
irradiation. Final report, may 1976. (Nebraska Univ., Lincoln 
SA)). May 1976. Contract NAS9-11045. 33p. (NASA-CR— 
147779). Q 03/MF 
Results of several studies on food systems for space 
missions beginning with 12 through and inves- 
tions of the application of irradiation to food for manned 
it are reported. The study of flight food systems involved the 
application of radurization 4 levels) doses of gamma 
advance of the missions. All 12 through 17 
carried irradiated fresh bread. with 
Natick Laboratories permitted the Fs ae MY ‘of a sandwich 
using irradiated bread and irradiated sterile ham. Investigations 
centered on irradiated bread were conducted during the course of 
these missions. Studies were applied to the concept of improving 
fresh bread from the point of view of mold inhibition. The studies 
considered how irradiation could best be applied at what levels and 
studies of the applica- 


VACCINE PREPARATION AND OTHER APPLICATIONS 


38455 (AD-A—725995) Experimental scrub typhus immuno- 
gens. Eisen G.H.G. Jr; Osterman, J.V. (Walter Reed Army Inst. 
of Research, Washington, D.C. (USA)). 1976. 10p. NTIS $3.50. 

This study arose from the conviction that an alternate method 
of rickettsial inactivation was required. New data suggested that 
cell-mediated immunity (CMI), rather than antibody, r pee required 


req 
that rehintion might be a tool thet be weed t0 
replicating immunogen capable of infecting at the cellular 
possibly eliciting a cell-mediated i immune response. Gamma radiation 
Geen. (GRAS being more suitable for processing large volumes of immun- 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 37168, 37170, 37171, 37174, 37176 


effects of tritium releases from 


pson, R.C. Pacific 
North Labs., Richland, Wash. * aaaaes Sep 1976. Contract EY- 
76-C-06-1830. 27p. Dep. NTIS $4.00. 

Tritium released as tritium oxide is 2 much more 


reactions discriminate against the i 

tration should not be overlooked. A fraction of tritium accumulated 
as tritiated water becomes organically bound, that is, exchanges with 

ism. On this this basis, ey Leggy of organically-bound 
are in formative or grow stages a the me of exposure Further- 
more, as exposure duration increases from acute to chronic situa- 
tions, tritium concentrations are shown to approach ilibrium 
levels with a single tritium-to-hydrogen ratio common to 
the hydrogen pool. Organic binding would not be expected to result 
in significant 
depends upon metabolic activity. Processes that allow accumulation 
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incorporetion of tritium also assist its elimination. Tritium which 
bound demonstra hal im, but wou 
r to constitute a small fraction of the total tritium label. The 

tritium, in whatever form, is essentially a whole body expo- 

sure. Uncertainties in the individual involved in convert- 


38457 as a pho Problems raised by the application 
of the recommendations of the International Commission on Radiologi- 
cal Protection. Jammet, 4 Mechali, D. (International Atomic 

, Vienna (Austria). 1977. 7p. (In French). (CONF- 


intake 10 estima equivalent are probably no 
larger than a factor of three or four. If fusion reactors hold tritium 
environment from those releases are expected. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

“=, Recommendations are regularly issued by the International 
Commission on Radio! 7 Protection on the basic concepts of 
> radiation protection and the general principles eovuning their appli- 
cation in the field of occu nal exposure, medical other types 
of —— exposures. Among thes recommendations, some ones 
such as those concerning dose limits applying to individuals of the 
population can be directly taken up in aaa regulations, yet this is 
not the usual case and the practical —— i pF serapeeg inci 
ples will sometimes raise a number of problems di ait 10 ooea. I 
shall kept as low as is reasonably and 
ton of gamma radiation the emphasis was placed wpon using ow important as it governs the determination of authorized hits. Th 
levels of irradiation in the pasteurizing or 
Megarad. The primary goal was to determine if a public health various approaches in order to solve it are examined. 
benefit could be demonstrated using radurization along with food 38458 (IAEA-CN—36/347) Some approaches to the problem of 
preservation and food quality improvements. The public health determining standards for population irradiation due to radioactive 
benefit would be parallel to that of pasteurization of milk as a releases from atomic power stations. Turkin, A.D.; Saurov, M.M:; 
concept. Publications are included providing the details of these Knizhnikov, V.A.; Gusev, D.I. (International Atomic 
observations, one dealing with the flour characteristics and the other Agency, Vienna (Austria). 1977. 12p. (in Russian). (CONE. : 
dealing with the influence on fresh bread types. These demonstrate 770505—111). V 02/MF AOl. 
the major rey 2 noted during the period of the studies examining From International conference on nuclear power and its fuel 
bread. (Author) (GRA) cycles; Salzburg, Austria (2 May 1977). 
Available data on the low dose radiation effects on man make 
errr it possible to substantiate the acceptable risk and permissible doses of 
sey <a exposure. Development and improvement of provisions 
‘or ange | radiation exposure of people were associated with devel- 
opment of the concepts based on cost-and-benefit analysis in the 
bere of ionizing radiation and on the comparison between the 
of radiation exposure and other risks of everyday life (acceptable 
risk). The social, legal and moral aspects of these concepts involve 
in radiation protection is associated with certain difficulties. 
report considers various aspects of these concepts in relation to their 
application for limiting radiation exposure of — and simulta- 
neously discusses some new approaches, which are conventionally 
minimal risk. According to concept of the impermissibility of 
actual risk which was discussed in 
the table risk is such a risk of increasing mortality (morbidity 
team aadliagees neoplasms which is within the limits of the statistical 
error of the index of mortality (morbidity) from “spontaneous” 
presents mathematical expressions and actual values of the 
relative and integral risk of mortality from malignant neoplasms after 
irradiation of various groups of critical organs and defines the 
principle for =e the permissible mean individual radiation 
38459 (IAEA-CN—36/351) Estimation, prediction and stan- 
dardization of radiation dose levels to the population in connection 
with nuclear power station operation in the USSR. Burnazyan, A-1; 
mazard tO Lian iS Al- Vorob’ev, Il'in, L.A.; Kozlov, V.M.; Turkin, Gusev, 
N.G.; Belyaev, V.A. (International Atomic Energy Ageacy, Vienna 
1977. 15p. (in Russian). (CONF-770505—59). V 02/MF 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

from operating nuclear power stations in the USSR. Preliminary 
predicted evaluations of possible gas-aerosol releases from nuclear 
power stations under design are also made. Taking this as a basis and 
using a new calculation model there has been made an evaluation of 
the individual and population doses from releases of this kind, with 
an allowance for the metabolism of radioactive aerosols in the 
environment. The new model makes it also possible to consider 
population doses from foodstuff contaminated at the region of @ 
nuclear station and then transported to other regions. Considering 
the ever growing number of ionizing radiation sources and in pat 
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of power (ele poner the of 
ulation dose and on distrib the dose 
various radiation sources bomen 
se limit tothe population (in 
following distribution pattern o dose limit to 


fast reactors - 3%, experimen tal reactors - 5 
6%, fuel- 


4%, accelerators, X-ray tu 

ested to enlarge the number of radion 
attributed -wide” series considering 

high contribution to the popullation dose. 


tion problem and risk analysis for the nuclear era. Vohra, K.G. 


CONF. 7705¢ Atomic Energy Agency, Vienna (Austria)). 1977. 9p. 
(CONF-770505—112). V 02/MF A011. 
From International confe 


ive energy sources, 
ucts released by the fossil fuel 


The U.S. Public Health Service conducted a nationwide X- 


on examination 

Geneticall Significant Dose Dose (GSD), which is 

reported here. tributions to listed by examination, 
sex, and age. (GRA) 


38464 (PB—254273) A review See 
associated with ultraviolet radiation as 


the dental profession, involve 
ividuals from excessive UV 


38465 Effect of radiation-induced xerostomia on 
the human oral Sas Set aS ee 1 Jul 1971-30 Jun 
1976. Dreizen, S.; Brown, L.R. (Texas Univ., Houston (USA 

Dental "30 Jun 1976. Contract PHS-71-2377. 21p. 


iva contained greater 

topical NaF applications and alized by & preventive 


i 
976. Contract DL-82-34-69-34. 148p. 
ork. Research Foundation. See also Volume 3 dated Sep 


(PB—259655) Radiation protection - 1975, annual EPA 
review of radiation activities. vironmental Protection 
D.C. (USA). Office of Radiation Programs). 

‘A—520/7-76/004). Q 09/MF A01. 

; Legisl and 


activities; i 
interest to the U.8. (GRA) 
from shipments of 


5 Fe BIOMEDICAL SCIENCES, APPLIED STUDIES 3961 
Ray Exposure Study in 1964 and again in 1970. Previous reports of 
these studies have provided such estimates as examination rates, films 
per examination and exposure at skin surface. Subsequently, a dose 
model was developed to translate exposure free-in-air at tabletop to 
gonad dose. This report lists estimated mean gonad doses for 18 
examination tabulated by examination and sex. These 
Teactors - 5°7o, Bas-COOICd 
- 3%, %, thermal nuclear 
tatio processing plants - 
18%, production - 5%, 
diation chemistry, radiators - 2%, Ourial grounds of liquid and 
solid wastes - 4%, building materials - 5%, agricultural fertilizers - 
other in dentistry. Techni- 
slides cal report. Mills, L.F.; Lytle, C.D.; Andersen, F.A.; Hellman, K.B.; 
ively Bockstahler, L.E. (Bureau of Radiological Health, Rockville, Md. 
(USA)). Oct 1975. (FDA/BRH—76/40;DHEW/PUBL/ 
pro, ge use ener, sources ed, efrect: UV 0 Skin and nd ho 
of ionizing radiations would involve the radiation of larger ‘aan effects may to 
numbers of occupational workers, individuals groups in the tial modes of action by UV radiati ral ti : 
population, and the population-at-large. There is an urgent need for 
ge. gent ne ed by cell culture studies are , and potential risks 
cieke ve, by COmy UV exposure of individuals which might result from the dental 
with those from the combustion (RA) 
plants. A comparative study of the 
radiations and airborne chemical pollutants has been presented. 
Radiation risk data is given in terms of cancer deaths per million per 
year for a given dose rate, based on the human experience. The lung 
carcinogen a)pyrene have on ; ive i : ied i 
| extensive ‘epidemiological data available for different countries. irradiated’ canoer patients, The sadiation serostomia wes 
Using the dose-response data for radiation exposure at different paralleled by changes in the fyeicel, inieccbiel, lochenical, ia 
annual dose rates, dose equivalents of chemical pollutants have been ic and di P € cari icity that collectivel 
found tobe only 19% ofthe risk atthe ICRP dose limits for ionizing related increases im Strep, mutans, 
radiations, the current urban levels of benzo(a (a product h and 
fossil fuel combustion) are already large enough to present a 100 fold “*#Phylococci, yeasts and catalase-positive diphtheroids were accom- 
} risk, equivalent to that of the ICRP dose limit for ionizing panied by decreases in Strep. sanguis, bacteroides and fusobacteria in 
‘Comparison shows that percen’ the each of the 5 microenvironments tested. The scanty xerostomic 
overall risk are’0.06, 5.5 and 19.0 for nuclear power, fossil fuel 
pollutant benzo(a)pyrene (per ng/m*) and total coal pollutants (per : ru 
ton/capita consumption), respectively. Risk estimates for different ve oo 
cycle, are also presented. ry daily 
38461 (N—76-33120) Preliminary analysis of the implications of 
natural radiations on geostationary operations. Wilson, J.W.; Denn, 
F.M. (National Academy of Sciences - National Research Council, 38466 _ (PB--258654) Task descriptions in diagnostic radiology. 
Washington, D.C. (USA). Committee on Nuclear Science). Sep Research Report No. 7. Volume 4. Index of tasks by code number and 
1976. (NASA-TN-D—£290, L—10951). Q 04/MF AOI. extended 
natural radiations present at geostationary orbit are dis- York (U: 
cussed. Low-level galactic cosmic rays are important for careers 
spending a year or more at geostationary altitude. Trapped radiation of New 
will on occasion require interruption of extravehicular activity 76, PB-258 653. = 
(EVA). The spacesuit shield requirements are strongly affected by The report presents the core data of the first application of 
the number of interruptions allowed. EVA cannot proceed during a the Health Services Mobility Study (HSMS) task analysis method to 
large solar event and maximum allowable doses are exceeded in a an entire functional area, i.c., Diagnostic Radiology. This work is 
few hours unless a heavily shielded area is provided. A shelter of 10 reported as follows: Medical tasks: what the radiologist does; Radio- 
exposure to within the presently accepted exposure constraints. patient care and administrative tasks: what radiologists, 
Since radiation levels can increase unexpectedly to serious levels, an technologists, nurses, and physicists do to run things and look after 
onboard radiation monitoring with rate and integration capa- patients and equipment; Index of tasks by code number and extended 
name; Job ladders in diagnostic radiology: assigning tasks to jobs; 
(auth) Safe practice and radiation health protection — of tasks; Cur- 
. riculum objectives for radiologic technology. (GRA) 
38462 (PB—253670) Administration of the radiation control for 
health and safety act of 1968. public law 90-602, April 1, 1976. Annual 
Md. (USA)). 1 aos 1976. 102p. (FDA/BRH—76/85). NTIS $5.50. 
Appraisal of of 
_. Contents: by subject area. i incidence 
biological injury and effects; List of radiation control standards; tivities; Nuclear energy; Medical, occupational and consumer prod- 
Evaluation of observance of applicable standards; Summary of out- uct iation; Naturally-occurring radioactivity; Other nuclear 
standing problems; Analysis and evaluation of research activities and tional activities of 
Semination of technical and consumer-ori information; Cooper- 
ation between government and industry and other interested parties; workers to radiation 
Recommendations for legislation. (GRA) ‘ee 
38463 (PB—254173) Gonad doses and genetically significant Cambridge, Mass. (USA)). Feb 1976. Contract NUREG-DR-75- 
Health, R. Evite’ Md. (USA) 1976 DA, kers handling shi 
ockvi . . Apr . 68p. iati of airport workers i ipments 
BRH—76/50). NTIS $4.50. of radioactive aaa a studied at six airports. Descriptions 


' (NASA-TT-F— 16853). 359p. NTIS $10.50. 

characteristics of the possible radiation on man in space 


jh: 
ical effect is (Anche (Author) (GRA) 


38470 (AD-A—033364) Visual responses of area 18 neurons in 
the awake, behaving monkey. Scientific report. Baizer, J.S.; Robinson, 
D.L.; Dow, B.M. (Armed Forces Radiobio Research Inst., 
eae Md. (USA)). Aug 1976. 46p. (AFRRI-SR-—76-44). Q 03/ 


valve seme visual 

ment is not known and must be and quanti 

model tis poll to ident thowe parts of the central nervous 
for visual p Once these areas have been 


spatial characteristics. 
tation cells were sensitive to the orientation of elongated stimuli. 
sive opponent color inputs. Direction cells moving stimuli, 
the greatest response to movement in some direction and no 

or inhibition to movement in the i 


encroaching suppressive flank. 


incapacitation was: (1) an early onset of i 


the postirradiation response of restrained animals and unrestrained 

fog ope | active animals. This observation is of considerable interest 

military services which have many missions that require 

or activity for combat effectiveness. This study 
addresses this militarily relevant question. (Author) 


38472 (AD-A—033521) Immediate changes in estimated cardiac 
and vascular resistance after Co-60 


in 12 unanesthetized, non: d 
to 1000 rad Co€0 at 129-164 "The fet post 
radiation changes were seen within 3-4 min of the exposure’s start 


(AD-A—034239) Retinal thermal model of 
eye damage: computer s 


Institute technical 
of Laser-Induced Eye Damage’ (AD-A017-201). (Author) 


REFER ALSO TO CITATION(S) 37168, 37170, 37171, 37174, 371%6 


38476 (UCRL—52138) Computer code for calculating personnel 
doses due to tritium exposures. Graham, C.L.; Parlagreco, J.R. 
es , Livermore (USA). Lawrence Livermore Lab). 2 
1977. Contract W-7405-ENG-48. 30p. P 03/MF A011. 
This describes a computer code written in LLL modi- 
fied Fortran that can be used on a CDC 7600 for 
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of the handling and arrangement of the packages, and included tachycardia, a transient hypotension secondary to a loss 
were mapped around groupings of packages, and in peripheral resistance, and a brief increase followed by a decrease 
ugh readings o monitoring devices. curred between min postexposure whi pressure and 
i peripheral resistance were recovering. It was proposed that the 
expected to receive exposures in excess of 500 millir- concurrent combination of low cardiac low blood pressure 
year and most were expected to receive less than 100 end supranormal peripheral resistance might sufficiently attenuate 
per year. No evidence was found in any of the six airport cerebral perfusion temporarily to account for the transient behavior- 
s suggest that members of the public received any exposure al decrements often seen during this time. Histamine release was 
of significance relative to the natural background radiation. postulated as responsible for this vascular shock syndrome. (Author) 
38469 (N—76-23145) Radiation safety of space flights. radiobio- 38473 (AD-A—033732) Effect of electromagnetic pulse on avoid- 
pgic: pects. Grigoryev, Y.G. Apr 1976. Translation of Radiat- ance behavior and electroencephalogram of a rhesus monkey. Scientific 
report. Mattsson, J.L.; Oliva, S.A. (Armed Forces Radiobiology 
Research Inst., Bethesda, Md. (USA)). Jun 1976. 18p. (AFRRI-SR— 
The ive ofthis experimen evaluate the effects of 
jective i iment was to uate 
repeated, on the electroencephalogram and 
and tp ESUILS OF FAGIODIOIOLICAl CADCTIMCILS I Space ale Prescnicu performance of a highly trained rhesus monkey. A 12-kg male rhesus 
> and the modif onment on monkey was exposed to EMP at 266 kV/m, 5 pulses per sec, for 1 
the radiobiolog) hour (18,700 pulses). The effects of EMP on Sidman avoidance 
VERTEB: detected. lack of biologic 
no tc were The 
mise effect was attributed to the fact that the wave-lengths were long 
relative to the size of the monkey, and little energy deposition was 
likely to occur. In addition, the electric field was evenly distributed 
across all lower frequencies so that only a very small electric field 
component existed at any specific low frequency. 
The mechanisms underlying effects of ionizing radiation on 5 
visual-motor tasks in combat are not understood but defini in- 1976 AR: A BR: aber, DEE (Scho 
of ledicine, Brooks AFB, Tex. lov 
_user-orien! iption is given of a computer 
LNCIT SCNSILIVILY LO Cal De StLUGICU for predicting thermal eye damage caused by 
ly. Visual responses of area 18 neurons were studied in the awake, radiation. This report describes the parameters necessary to run the 
behaving monkey. Cells were divided into six different classes on the program and provides a suggested range of values for the param- 
eters. The input and output are described in detail, as are many of 
required input steps for a routine to temperature 
rises within the ocular structures are also presented. The architecture 
and output can be 
preferred a p ly positioned small spot of light and respond- 
Animal Research Lab., Oak Ridge, TN). Cornell Vet.; 67: No. 1, 139- 
y light 146(Jan 1977). 
38471 (AD-A—033513) Primate physical activity following ex- were exposed to wi irradiation and, 6 days after irradiation, 
posure to a single 4600-rad pulsed dose of mixed gamma-neutron were injected with a bone-marrow suspension prepared from an 
radiation. Scientific report. Franz, C.G.; Clark, L.; Cable, J.W. 
(Armed Forces Radiobiology Research Inst., Bethesda, Md. (USA)). control bacterial infection. One calf died 8 days ae 
Aug 1976. >. (AFRRI-SR--76-42). Q 02/MF AO}. another died 10 days PI, and the third calf was killed in extremis 11 
The objective of this study is to determine the effects of high days PI. In addition to lesions of acute radiation injury, one to 
neutron (n/gamma = 3) radiation on the performance of a physical several spherical, firm, dry, reddish-black nodules were found in the 
activity task. This paper reports the effects of a 4600-rad pulse (n/ liver of each calf. Hepatic changes and blood-stained urine were 
gamma = 3, pulse width = 50 msec) on the performance capability ee 
Sf 10 male theses monkeys trained to Operste s physical activity morphologic features as of the class Phycomycetes, were 
A A widely distributed in the tissues and lesions. 
RADIONUCLIDE EFFECTS - INTERNAL SOURCE 
ing incapacitation until 60 percent were incapacitated between 105 
minutes and the end of the test period 6 hours postexposure. At 24 ee 
hours postexposure, 90 percent of the animals were incapacitated. 
Group mean performance for animals, when not incapacitated, was 
58 + or - 9 percent of base line throughout the 6-hour test period. 
Survival time of the grou from 7 to 132 hours with a mean 
ue tO exposures jum. Organ 
ly water. The code is capable of handling various exposure 
situations, a large variety of data 
Topical report. Bruner, A. (Lovelace Foundation for Medical Educa- | 
tion and Research, Aes N.Mex. (USA)). 8 Aug 1976. NUCLIDE KINETICS AND TOXICOLOGY 
Contract DNA001-7 8. Q 04/MF | 
Aortic blood flow velocity, blood and heart rate MAN 
38477 (AD-A—033411) A method of measuring thyroid burdes | 
a of 1125. Teckaical note. Webber, W.R; Donovan, RL. (Armed | 
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38479 — Critical swimming speeds of coho salmon (Oncorhynchus 
kisutch) in relation to 


Peterson, Spi 
New Brunswick). J. Fish. Res. Board Can.; 34: No. 1, 31-43(Jan 


the and hatching stages induced severe edema of the alevin 


CHEMICALS METABOLISM AND TOXICITY 


PLANTS 
38481 Case of cabbage quality damage due to dustfall from a 
thermal power station. Imamura, S.; Okino, H.; i, L. Aichi-ken 
Nogyo Sogo Shikenjo Kenkyu Hokoku, B; No. 6, 102-107(Oct 1974). 
(In Japanese). 

A case of black spot on the leaf surface of cabbages 
near a thermal 


REFER ALSO TO CITATION(S) 38362, 38381 


38482 (PB—257912) Evaluation of selected methods for chemical 
of industrial 


particulate emissions. Final report. 
¥ ~ Va. (USA)). May 1976. Contract 


. (USA i Analysi 
Apr (NOAA-TM- MESA— 


cells from i 
the 30,689 division figures scored for all the embryos were abnormal. 


All but an insignificant number of were those of 
Scomber scombrus, the Atlantic mac’ iti 


ties and irregularities, failure of chromosomes to orient on spindles, 


Ps BIOMEDICAL SCIENCES, APPLIED STUDIES 3963 
Forces Radiobiology Research Inst., Bethesda, Md. (USA)). Jun 
1976. 12p. (AFRRI-TN—76-5). Q 02/MF AO1. 
Laboratory workers =a 1125 labeled compounds may 
ingest or inhale small quantities of radioactive iodine which is 
deposited preferentially in the thyroid. Measurement ofthe thyroid 
to provide early warning o' ible hazards. A rapid, 
camera and pulse height analysis techniques was developed. 
procedure requires 2 to 3 minutes, Pa pmaay commonly available in 
a nuclear medicine department, causes no discomfort for the 
subject. The minimum detectable amount of I125 has been found to 
be eppsos. 1.0 nCi with a counting time of 100 seconds. The linearity 
of the method has been measured using on ORINS thyroid phantom 
and sources traceable to the NBS. The method is in regular use at in January 19/3 1s reported. Lhe spots had a diameter of 1.0-1. 
the AFRRI and some results obtained from this use are presented. mm. The plant damage appeared as far as 10 km from the station and 
(Author) was especially severe in areas leeward of the station. The degree of 
Microscopically, there were two kinds of spots; one type consisted 
THERMAL EFFECTS of purple-black and dark green rings with light-brown cracks; the 
TES power station spots on leaves o' 
Chinese cabbage, Chenopodium aldum and Enigeron bonrienss 
38476 Osmotic and ionic regulation in observed on 
three Pleuronectus species. Spaargaren, D.H ne Ceey a . The damage was attributed to 
Sea Research, Texel). Neth. J. Sea Res.; 1 dustfall from the power station. 
The osmotic and ionic regulation 
muscle and liver tissue were measured of VERTEBRATES 
at various salinities at low (5°C) and high (( 
tions. P. limanda, however, did not survive 
5% S; neither could this species wi 
temperature to 20°C. Deviations of the 
P. platessa at extreme salinities, especially Mahar, H. (Mitre Co: 
species also showed a — — infl EPA-68-02-1859. 87p. 
osmotic concentration of the caused The report gives results of chemical analyses and cellular 
solute concentration at lower temperature. biological assays performed on size-classified particulate material 
ee ee collected using a new series cyclone sampling train at nine industrial 
centrations in muscle and liver tissue sites. The exercise was formulated to determine performance of the 
tonic to the blood. Ion composition of train and whether the chemical analyses or the bioassays, alone or in 
no combination, were sufficient to characterize the hazards associated 
differences byte: with particulate emissions. This program lends support to the view 
of P. platessa which is relatively low compared to the other two that size-classified particulate matter is needed for the various chemi- 
species. Interspecific differences in osmotic and ionic regulation cal or tests, end partiel organic cherno- 
responses seemed to be confined to blood composition at extreme terization of the particulate samples were perf . A cellular 
om bioassay, using rabbit alveolar macrophages, was used to provide a 
three species, which can be met in different salinity-ranges. Compari- rank ordering of particulate samples in terms of their observed 
son of the three species confirms that, also in vertebrates, the highest cytotoxic activity. A bacterial sceocniag technique, uting several 
stability of internal concentrations to variation in temperature and etidine deficient was to study 
salinity is reached in the least marine species. the mutagenic potential of particulate samples. Attempts to 
correlate observed biological activity with chemical analyses are 
Univ. ¥ ancouver 5 vMicinerne 38483 B—259592 in developing 
| J.E. J. Fish. Res. Board Can.; 34: No. 1, 151-154(Jan 1977). mackerel 4 sampled Res the New York Bight. Technical memo. 
of ell, A.C. (National Oceanic and A’ heric Administration, 
early fry, advanced fry, pre-smolt coho salmon, Oncorhynchus Program 
kisutch, surpassed those of smolts. Performances were inversely Q 04/MF 
related to size, varying from a peak of 7.3 L/s in fry to 5.5 L/s in 
smolts. In early fry to pre-smolt stages, salinity had little effect Altogether 30,689 embryo cells were scored in 452 eggs from 
whereas in smolts a distinct maximum performance occurred near the 14 different stations in the New York Bight collected from 
surface waters. Less than 20% of all the had all their dividi 
temperature: maxima occurred between 20 and 23°C. As tempera- 
4 ture decreased, critical speeds of early fry declined at a faster rate 
than that of later stages, the values at 23 and 3°C being 7.2 and 3.5 
L/s in early fry and 5.5—3.5 in smolts. This study shows that on a 
size-related basis underyearling coho are capable swimmers in es- c e en range 0} 
116 tuarine conditions. Thus, their apparent failure to survive premature effects on the chromosomes and their division yp wy eg 
extreme stickiness of chromosomes having obvious division di 
important locomotor-dependent behaviors. 
.R. 38480 of Atlantic salmon (Salmo salar) and 
.2 means that the earlier e zygotes, so c abnor- 
coal tat they could not pode oh are not represented. Differences 
xdi- between best and worst stations are so minimized. (GRA) 
= Atlantic salmon (Salmo salar) eggs and alevins were raised 38484 (PB—253016-T/SL) Clinical study of the effect of air 
ure under conditions where the temperature was systematically varied pollution upon asthmatic patients (zensoku hossa ni oyobosu taiki osen 
jata either at fertilization, at the eyed egg stage, or at hatching. Mortality no eikyo. Ishizaki, T.; Kabe, J.; Tomaru, M.; Nakagawa, K. Translat- 
ent. was more than 20% in eggs started immediately after fertilization at ed from Taiki Osen Kenkyu; 7: No. 1, 7-12(1972). 12p. (EPA-TR— 
constant incubation ——o- <4°C as compared with 5% or 75-79). NTIS $3.50. 
less at temperatures <4°C. Alevins that eyed at 8°C and higher A study to determine changes in the incidence of asthmatic 
were progressively smaller the higher the temperature. The optimum attacks based on the daily record of 15 outpatients residing in the 
temperature from fertilization to eye pigmentation was near 6°C. 
Eyed eggs reared at lower temperatures until hatching were larger of the atopic type was conducted during the 81-day period 
was between November 18, 1969, and February 6, 1970. Meanwhile, an 
des maintained until the automatic air pollution recorder was installed in that hospital to 
ned ing temperatures investigated. decreases in temperature at obtain a running record of the amount of SO2 and suspended 
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particles in air: of tbe. noted in, the 
above cases confirmed the incidence of asthmatic attacks tended 
to rise when the day’s maximum value of SO2 gas reached a high 
level of pollution lover 0.2 ppm), and that such incidence tended to 


sias. Administering haloperidol to a 

eight months revealed a progressive change in the response. 

the program the monkey would be sedated 2-4 hours after drug. 

With time, the response altered gradually, its most striking feature 

the preci wr of periods of violent movement, resembling convul- 
to environmental contaminants such as heavy metals 


ly levels were only 0.87 U; 
was rapidly depleted from most tissues except iadney, liver, 
og 1 and bile. Chromium accumulated in tissues of trout 
Cr*® was not distributed proportionally 
lular fractions but concentrated in the cell cyt 


Microsomai 
rome c reductase and the soluble 
ase activities in liver and kidney 
cantly lower than those of Naches trout. Exposure of Hanford trout 
to 2.5 mg/ICr*® however, did not reduce the activities of these 
enzymes below control levels. In vitro studies showed that trout 
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decrease of ILL coincides with and is probably related to initial 
stages of the parr-smolt transformation. 


MAN 
REFER ALSO TO CITATION(S) 38482 


38489 (PB—254605) Industrial accidents and hygiene series. 


Hamilton, A. (B i 
SA)). Apr 1921. 88p. (BLS-Bull—280). NTIS $5.00. 
The results of this bulletin are based een ae 
during 1916-1919 of American plants lucing crudes, 
diates, and colors, and on 8 visits to foreign works during 1919. The The 
used in dye manufacture are described, 
are suggested. 
and in American 
dye works are presented. (GRA) 
38490 (PB—255407) Determination and possible public health 
impact of transition metal sulfite aerosol species. Topical report. 
AV.; D.J. (Brigham i 
Greenfield, 


Utah. 


preliminary analytic 
information on sulfite, one sulfur oxide. Data 


species of particulate 
mio) studies which are attributed to suspended sulfates 
plexes in addition to or rather than sulfate. Yet another significant 


). Okazaki, K. T: i 
5p. (EPA-TR—74-459;A PTIC—40169). 
health ‘nit pertaine to children. Th 

lo, y as it pertains to ci 

all of the first and students in all of 15 
schools in Kyoto City Gay total of 36,789 pupils). A 
symptoms survey sheet was distributed to all of the mothers 
the children to obtain written responses. Atmospheric SO2 and 


and the levels of pollution at each school. (GRA) 


. Gerstner, H.B.; Huff, JE. 


search, 
mercury toxicity are outlined with respect to human i 
For the metal itself, as well as for its most i 


and surrounding tissues 
Randolph, D.L; stuck, BE. (Letterman Arm 
Francisco, Calif. (USA)). 1976. 15p. NTIS $3.50. 
Rhesus monkeys were trained to report the presence of heat 
produced by a COz laser system. Four, 8, and 16 mm diameter beams 
were directed at the cornea, lids, and face of the animals at irra- 


3964 

38485 Long-term behavioral consequences of exposure to drugs 

damage. Rankin, J.G. (ea) Toronto; Alcoholism and Drug Addic- Gustrial poisoning in making Coal-tar Gyes and Gye intermediates. Fl 
tion Research Foundation of Ontario (1975). 

Both psychoactive drugs and environmental pollutants pre- 
sent problems in the evaluation of long-term consequences of expo- 
sure. The most prominent such consequence of major tranquilizer 
treatment is disorders of movement, ially the tardive dyskine- 

z 
>) manganese, mercury), OWS @ progression in the ation 
of symptoms. Such progressions evoke the question of subclinical 
brain damage, expecially arising in a gradual, insidious fashion. The 
brain loses reserve capacity with age under even “natural” condi- Uni 
tions, and even small additional accelerations in loss of function can oung Univ., Provo, 
a gr considerable changes in brain “age”. The apparent suscepti- 
ility of elderly patients to psychoactive drug side effects and 
diseases such as Parkinsonism might be explained by such a phenom- : 
enon. 
38486 Tissue accumulation and enzymatic effects of hexavalent 
chromium in rainbow trout (Salmo gairdneri). Buhler, D.R.; Stokes, 
R.M.; Caldwell, R.S. (Battelle Memorial Inst., Richland, WA). J. 
Fish. Res. Board Can.; 34: No. 1, 9-18(Jan 1977). 

Two-year-old rainbow trout (Salmo gairdneri) reared for 2 yr suggest that the level of S(IV) species in —— is controlled 3 
in water containing about 0.00025 mg/] hexavalent chromium (Cr**) the level of transition metals capable o en with SO3(2- 
(Naches trout) or brswe 0.002 and 0.010 mg/ICr** (Hanford trout) (principally Fe) and not by the ambient SO2 level. Given this fact 
accumulated eee chromium, yielding whole body residues of proper future control strategies could very well primarily involve 
about 0.029 and 0.18 wg/g wet tissue, respectively. Highest concen- control of a broad spectrum of particulate emissions, rather than SO2 
tract, er. -term exposure of Hanford trout to 2. 
mg/ICr*® caused a rapid additional increase of tissue chromium, but 38491 = (PB—253020-T/SL) The correlation between asthmatic 
at 22 symptoms in children and air pollution levels in kyoto city (3-8) (kyoto 
e shi ni okeru taiki osendo to shoni shojo to no kankei (3- 
metal 0. 1, 
gill, 
ex on 
the v: were 

jally in ver 3 c ome Oxidase, 
NADH-cytochrome c reductase, and succinate cytochrome c reduc- 
tase activities in liver, kidney, gill, and brain tissues of Naches trout, 
Hanford trout, and Hanford trout exposed to 2.5 mg/ICr*® were not ; 
significantly different except for kidney NADH-cytochrome c re- pollution levels were measured at the 153 sc the 
subject of the school children’s health survey. Survey results indicat- 
grade students in Kyoto City was 6%. This is ximately 0.4 
times the incidence among school children in the highly polluted 
districts of Kitakyushu City. The incidence of typical asthma symp- 
toms in the relatively hi lluted district of the city was approxi- 
wi airly msensitive T on. res een this 
observed activity between Naches 
an ‘ord trout may be cai y factors other than chromium 
(Oak Ridge National Lab., TN). J. 7% 
38487 Back-calculated fish lengths and Hg and Zn levels from 526(1977). ' 
recent and 100-yr-old cleithrum bones from Atlantic Cod (Gadus of 
morhua). Scott, J.S. (Fisheries and Marine Service, St. Andrews, uals and 
New Brunswick). J. Fish. Res. Board Can.; 34: No. 1, 147-150(Jan D 
1977). ——— and organic compounds, the review discusses behavior in 

Dimensions of cleithrum bones from recently caught Atlantic the y, characteristic clinical ical pictures, assessment of threshold 
cod (Gadus morhua) were measured and plotted apes observed levels, and evaluation as potential environmental hazards. Particular 
fish lengths to back-calculate cod lengths Pe cleithra from a ship emphasis is placed on those diagnostic signs and symptoms which 
wrecked in 1865. Mercury levels in the historical bones were ap- furnish early warning signals, permitting detection and elimination of 
proximately the same as those in recent material and showed no overexposures. 
increase with fish length, but zinc levels appear to have increased 
since 1865 and increased with fish length. 

38488 Seasonal and developmental variation in the lethality of — POLLUTANT 

zinc to juvenile Atlantic Salmon (Salmo salar). Zitkc, V.; Carson, 

W.G. (Fisheries and Marine Service, St. Andrews, New Brunswick). 

J. Fish. Res. Board Can.; 34: No. 1, 139-141(Jan 1977). cornea 

The incipient lethal level (ILL) of zinc to juvenile Atlantic 

salmon (Salmo salar) in freshwater at a water hardness of 14 mg/1 
varies from em ce m of season and develop- 
mental stage of the fish. The ILL increases from 500 to 1000 ug/l 
during the Ist yr and decreases to 150 yg/] in the following spring. 
The more sensitive stage in the salmon’s life history, evidenced by 


8. 


AUG. 15, 1977 


diances ranging from 1 to 200 mw/sq cm, and the results compared 

to those of other investigators who utilized human subjects. Several 

conclusions can be made based upon this study. (1) The cornea does 

not appear to be sensitive to heat produced by a CO: laser system at 
the 


The threshold for sensitivity to CO laser radiation with the 8 mm 
diameter beam was between 25 and 50 mw/sq cm, while for the 16 
mm beam condition it was between 4 and 20 mw/sq cm. (4) No 
differences in the rhesus monkey responses were observed between 
the 8 mm beam directed at the cornea and lids and the same beam 
directed to a non-hairy area of the face, while responses to the 4 mm 
diameter beam were different when skin exposures were compared 
to corneal exposures. (Author) (GRA) 


38494 (PB—254247) Induced em field and absorbed power densi- 
ty inside human torsos by 1 to 500 MHz EM waves. Technical report. 
State Univ., East Lansing (USA). 
of Engineering Research). Apr 1976. 184p. NTIS $7.50. 
Presented are numerical results on the internal EM field and 
absorbed power density inside a human torso induced by EM waves 
of frequencies ranging from 1 to 500 MHz and of both vertical and 


horizontal polarizations. (GRA) 
38495 (PB—254759) Program for control of electromagnetic pol- 
of the environment: the assessment hazards of 


also report dated May 74, PB-254 760. 
The report concerns unintended effects on man and his envi- 


devices (e.g., radio waves). (GRA) 


(PB—254760) Program for control of electromagnetic pol- 

of the environment: the assessment of hazards of 

radiation. Annual report No. 2, Jan—Dec 

Telecommunications Policy, W D.C. 

(USA)). May 1974. 47p. (OTP—76/007). NTIS $4.00. 
See also 


dated Mar 73, PB-254 759 and report dated 
Apr 75, PB-254 761. 
The report summarizes activities over the past year (1973) 
associated with the Federal Government's multiagency 


tions Policy, on possible side effects and the adequacy of control of 
electromagnetic radiations 


exposures to 

ranging from 60 to 16,000 mW/ 

©n mitotic reduction in rat liver similarly exposed to ultrasound. 
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GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 37058, 37271, 38359 


38499 Summary and rock physical 

ermore, ar USA). 23 Sep 1969. 118p. NCG— 
20017, yf the Atlantic-Pacific Interoceanic Canal Study 
comnts Eastern Panama as former area, 


geo 
complex to simple in different areas. The residual clayey and silty 
soils of the area, produced by tropical weathering, are generally less 
than 20 feet thick. Beneath them lies a variable mantle of weathered 
rock. The annual wet and dry season cause a notable fluctuation in 
the ground water table. The rocks range considerably in strength, 
and include the following types: Strong basalts, tuffs, agglomerates, 
and tuffaceous tuffs, 
tuffaceous li 


Summary of geology 


Cal (usd). Oct 1969. sip (NCO 33, NEG 208 


25). NTIS $ 

ly for the Atlantic-Pacific Interoceanic Canal 
Study Commission, deals principally with the Pacific of 
Route 25, where nuclear excavation may be gapett. = 
Brand, the Choco and Seltos highlands, and discontinuous Pacific 


Near the Upper Truando Valley, the route 
of sedimentary rocks of the Sautata and 


the poe sen geology has been developed, the 

ments ofthe are are the Srrnia de Budo, the Bolivar geosyncline 
Cordillera Occidental and its structural continuations, the 


38501 

fluids through 

W.E.; Miller, F.G. Dallas; 

td Belem Engineer (970). 12 


equally well; but for times 

ive drainage radius equations are far superior to the van 

Everdingen and Hurst solutions. For linear systems, an effective 
distance is defined. The constant rate cases, when correlat 


Dallas; American Inst. 
(1976). 


F 51. Petroleum Engi- 

rom annual 
Foam can be created within the interstices of a porous 
foam formation has a number of applica- 


GEOSCIENCES 3965 
after several thousand 20-second exposures at these irradiances. (3) 
hic provinces: the highlands, the and the 
fighlands of the Continental Divide. The rocks are igneous, pyro- 
: : e of the rocks correlates well with the topography they 
, onizing electromagnet iation. Annual report No. 1, Jan—De support. (GRA) 
1972. (Office of Telecommunications Policy, Washington, D.C. 
(USA), 072 £7n (OTP 6/006) NIT} 0 38500 and rock physic: 
radiations such as are associated with the use of telecommunications 
Which COntUnucs Om Hignhiands to th ul UTavdi 
: crosses about two miles 
Nercua groups, Which, 
since they support rugg ography and are firm in outcrops, are 
believed to be com t. The structural geology of the area is 
being coordinated by the Office of Telecommunications Policy 
(OTP), to assess the biological effects of nonionizing electromagnet- 
ic radiation. It covers the period following that reported by OTP in 
March 1973. Thi mmended or 
h 1973. This pro; was reco! by the Electromag 
Inst. of Minin e Metallurgical, 
. (CONF-761008—71). 
the Society of 
The purpose of this cooperative undertaking is to ensure the well Oct 1976). 
being of man and his environment without unnecessarily restricting The concept of “a continuous succession of steady states” is 
his use of the electromagnetic spectrum and the many benefits it applied to obtain a solution to the nonlinear partial differential 
provides. (GRA) equation describing the transient flow of a pressure dependent fluid 
through a stress sensitive formation. This equation was also solved 
38497 + ~—_ (PB—-254761) Program for control of electromagnetic pol- numerically to check the validity of the succession of steady states 
lution of the environment: the assessment of biological hazards of solution. Radial and linear systems are considered. The results of 
nonionizing electromagnetic radiation. Annual report No. 3, Jan—Dec simulated drawdown tests are correlated as effective drainage radii 
1974. (Office of Telecommunications Policy, Washington, D.C. versus dimensionless time. It is seen that during the transient flow 
(USA)). Apr 1975. 93p. (OTP—76/008). NTIS $5.00. period, the effective drainage radius equations and the van Everdi- 
See also report dated May 74, PB-254 760. , 
The primary emphasis of the Program is on the study of 
exposures at relatively low power density levels over extended 
periods of time, and the effects of different electromagnetic condi- 
tions. The Program objectives are: to determine what effects these 
radiations ha livi i under different ditions of ed as eilective c ¢ distance, show excellent agreement with th 
+ ve on | nder erent | constant property solution of Nabor and Barham. A performance 
observed effects and assess the potential hazards, if any, with refer- prediction procedure is presented which is based on a drainage 
ence to realistic exposure environments; to establish a sound scientif- ___Tadius or drainage distance concept combined with » material bal- 
ic basis fi hich ance equation. face pressures and average reservoir 
Or appropriate OF histories obtained from this procedure agree closely with the com- 
appear warranted. (GRA) puter model results. 
38498 Absence of mitotic reduction in regenerating rat livers 
exposed to ultrasound. Miller, M.W.; Kaufman, G.E.; Cataldo, F.L.; 
Carstensen, E.L. (Univ. of Rochester, NY). J. Clin. Ultrasound; 4: 
No. 3, 169-172(1976). 
‘ The frequency of mitotic cells in surgically stimulated rat 


bulk viscosity and i 
war determined by measuring the 
time, t efficiency and permeability reduction attending 
is increased by increasing the 
surface tension and (2) the dieplacement efficiency 
the surface viscosity and by decreasing the 


surfactant solutions did not Senerety change the results. For most 

systems its effect can be neglected. On the other hand, the presence 

on performance. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 38359 


— Shallow borehole convection noise 
Fo ace Mar—30 Jun 1976. Sherwin, J.R.; Cook, 
~7 30 Jun 1976. Con- 


reducing or eliminating this noise. Similar noise had been observed 
on other borehole seismographs in the past and was later found to 
have been caused by the action of convection cells in the air within 


channel outputs with little or no vertical ) 
investigate as many causes as possible of such an input, whether they 
be external to the instrument or due to forces acting directly on it in 


the holelock in order to minimize thermal effects from convections 
or any other source. 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 


REFER ALSO TO CITATION(S) 37057 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 36887, 37030, 38499 
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states of foundations, settling of installations, soil stability, and be- 
havicr of soils under stress are given special attention. The 
characteristics of frozen are given and processes are 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 36951 


38506 tee tat Bulk content of uranium, radium, 
and thorium in certain soil-forming rocks, Rubtsov, D.M.; Gil, T.V. 
1972. Translation of Valovoe Sodevzhanie Urana, Radiya i i Toriya v 
Nekotorykh Porodakh, Syktyvkar, 1972. 
(EPA-TR—76-136). 14p. NTIS $3.50. 

No abstract a le. (GRA) 
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38507 (AD-A—026844) Dredged sediment 


Engineer W Vicksburg, Miss. 
Jun 1976. Experiment NTIS $5.50. 

See also Appendix A, AD-A—027133. 

_In 1973 a study was initiated on the 


associated sediment loads, stratification, and shifting of nodal point. 
A program was instituted to physically trace the movement of 
dredged materials with the objective of quantifying the horizontal 
and vertical recirculation of the dred, sediment. Tracing was 
accomplished by tagging ole om with iridium, neutron-acti- 
vating sediment co) 


tracing dredged sediments elsewhere. (GRA) 


Metallurgi Petroleum Engineers (197 1976). 1 of CONE. 


From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) 3 


Oct 1976). 
Recent Nimbus 5 microwave MR) satellite studies have 


be possible to evaluate the relative operational hazards associat- 
ed with specific areas, and to study year to year regional variations. 


_ Since the completion of the authors’ 1973 least-squares adjust- 
ment of the fundamental constants, and its official adop- 


the effect of the most important relevant new ———— 
calculations to be reported at this Conference, on the 
output values of the 1973 least-squares adjustment. (GRA) 


3966 ERDA ENERGY RESEARCH ABSTRACTS Po 
tions. Thus, it is of interest to establish those properties of surfactants 
which improve the performance of a given process. Both anionic 
and nonionic surfactants were studied. Each was characterized by its 
° surface tension, surface viscosity, foaming ability, foam stability, examined. 
movement tracing in 
(Army 
(USA)). 
38503 
study. T pacts of 
The purpose of the study was to determine the cause or Part of this study was program determine the movement sad 
causes of extraneous noise on the horizontal channels of the Bore- movement and ceuiiiion of sediments in in Pendios Bay result 
hole Seismometer S: Model 36000, and to develop methods of from the complex interactions of tidal flows, wind-wave resuspen- 
sion and recirculation and variations of freshet conditions with 
the sealed borehole. The plan of the tests was, first, to determine : 
what ~ mechanism caused the characteristic noise — 
its borehole environment. Primary emphasis was placed on detection hence the ainount of dredaed material presen 
and identification of air convection activity by pressure and thermal was successfully proven. Although somewhe* expensive, iridium was 
sensors, and on repeatable generation of artificial convection activity found to be the most cost-effective chemical element for tagging and 
to demonstrate effectiveness of various methods to reduce their tracing sediments for the conditions existing in San Francisco Bay. 
effects. The overall conclusions of this study are (1) much of the 
noise at Garland thought to be convection-related is actually due to 
other sources; (2) natural convections caused by inverse thermal 
gradients in sealed boreholes are difficult to detect using present 
instrumentation due to their random nature; and (3) convection 
activity near the KS holelock is likely to induce tilt noise on the KS 
horizontal traces by changing the temperature of the support compo- 
nents. It is recommended that insulation be added below and inside 
This paper reports on a study using LANDSAT-1 and -2 multispec- 
eee tral imagery and DAPP thermal infrared imagery to study, quantify 
and delineate Beaufort Sea ice conditions prevailing at intermediate 
stages of new ice formation and at break-up. From these data it will 
PHYSICS RESEARCH 
Dallas; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF- 76100852). 38509 (PB—253615) Present status of the fundamental constants. 
From 51. annual meeting of the Society of Petroleum Engi- Final report. Taylor, B.N.; Cohen, E.R. (National Bureau of Stan- 
neers; = Orleans, Louisiana, United States of America (USA) (3 dards, Washington, D.C. (USA). Electricity Div.). 1976. 12p. NTIS 
Oct 1976). ‘ 
This pew presents various relationships between Poisson's 
ratio and a rock properties such as overburden pressure, bulk 
compressibility, Young's modulus, modulus of rigidity, compressive HON TOF USe DY the VUL BK GTOUP OF 
and tensile strength, rosity, density, wave velocities, modulus of mental Constants and the 8th CODATA General Assembly, several | 
resilience, modulus ot cate, fractures, drillability, and hardness. relevant experiments and theoretical calculations have been comme | 
Thus, it points out the importance of Poisson's ratio in the under- ed. These include determinations of the Avogadro, Rydberg, Fara- | 
standing of some of the questions in rock mechanics. day and gas constants, the speed of light, a revised calculation of the | 
sixth order contribution to the theoretical expression for the anoma- 
38505 Mekhanika gruntov v truboprovodnom stroitel'stve. (Soil lous magnetic moment of the electron, and an improved calculation | 
mechanics in pipeline construction). Borodavkin, P.P. Moscow; of the fine-structure in atomic helium. It is ped me my of this 
Nedra (1976). 224p. to examine the effect of these new resul in as far as 
The interaction of different construction materials with the and 
soil is examined. The properties of soils and their behavior under the ' 
effects of consolidating and displacing loads are discussed. Stressed 
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we SP 


Sexe 


oF. 


29p. Q.03/MF AOL 


Associated national 

(Italy) are described. (GRA) 

COSMIC RADIATION 
REFER ALSO TO CITATION(S) 38553, 38576 


(AD-A—031497) Study of cosmic radiation 
north 


Final report 1 75—30 


Pomerantz, 
(USA)). 8 1976. Contract 
"eattention of Contract AF 19(628)-5200. 
observations 


38512 (N—76-26139) Energy 
< 2% and 3 < E < 2 GeV/ama. 
F.A. 


Md. (USA). Goddard Space Center). J 1976 
. Jun 
Contract NGR-21-002-316. 45p. siren NTIS 


decir an the 320 E 
cover energy range < or aprox = E < 
2200 MeV/amu. Spectra are derived from a 

by using the method of Leznial (1975). Relative 


76-33121) Use of 
(USA). Goddard Space Flight Center). Sep 1 
(NASA-TM-X—71198; X—661-76-221). Q 03/MF AOI. 
The reliability of perf 
a 


REFER ALSO TO CITATION(S) 38526, 38527 
38514 |—76-231 in HZ Herculis. 5. 
07) Optical pulsations 


(California Univ, Berkeley 


~CR—147107). NTIS $3.50. 
of HZ Herculis were obtained with 1 


a8 


38519 (N—76-26056) X-ray binaries. (National 
G 


to 


reprocessing 
ed among more than four such lines. (auth) 


38515 (N—76—31257) Natural environment design requirements 
Won. GS. ; Wright, J.J. and 

Space Administration, Huntsville, Ala. (USA). George C. Marshall 
Spece Fight Center). Sep. 1976. 8p. (NASA- TM-X—73330). Q 02/ 


stmowphee, charged parce, radiation (galactic coum rapped 
38516 Neutron stars. Baym, G.; Pethick, C. (Univ. of Illinois, 
Urbana). Annu. Rev. ‘Nucl Sci.; 25: 27-71(1975). 

abstract see NSA 33:27007 


V. 1975. (NASA- 
209p. 


the region of 3200 —~ 7800 A. The observations were 
trometer with a concave 
grate (he results are expressed in 
absolute energetic units (erg/em*-sec-em) wit with an averaging interval 
of 50 A. The method of the observations and processing, accuracy, 
and reliability of the obtained data are ited. The mean square 

the of $200 7,300 all 
average region _ A or all stars. 
Sorte Bete tions of the mass of M stars have been carried out 
histograms of ener, A 

ye spectral classification of stars based on 
a .1 — 
subclass (auth) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


38518 (N—76-23108) Spectral variability in the x-ray pulsar GX 
1+4. sig R.H.; Boldt, E.A.; Holt, S.S.; Pravdo, S.H.; Roth- 
schild, R. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). eae (RASATA: Flight Center). Mar 1976. 
NTI 12p. TM-X—71100;X—661-76- 


Aeronautics and 
Administration, belt, Md. (USA). Goddard Space 
Center). 1976. 679p. (NASA-SP—389). NTIS $16.25. 
Conf-Proc. Of a Symp. Held at Greenbelt, MD. 


-3, Cen X-3, Cyg X-1, the — source A0620-00, 

other possible x-ray binaries, and plans and prospects for future 
programs. (GRA) 

38520 (N—76-26136) SAS-2 gamma-ray observations of PSR 

D.J.; Fichtel, C.E.; Kniffen, D.A.; Lamb, R.C.; 


Administration, 
Greenbelt, Md. (USA). Goddard May 1976. 
12p. (NASA-TM-X—71121;X—662-76-94). S $3.50. 
Subm-Submitted for Publication. 


Observations with the SAS-2 high energy (<35 Mev) 
-ray emission from 


phase plot, with a Poisson ility rring 
k tly, the time-averaged data for the 


Sy 


ES 
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ASTROPHYSICS AND COSMOLOGY 
36510 (N—76—32077) Activities of the F 0 ory for 
UKE 
tory, Edinburgh 
infrared, x-ray and Teire Lelia! 
; Structure and evolution 
at te Porzio 
The natural environment design requirements for the Space- 
lab, carried to orbital altitudes as cargo in the shuttle bay, 
36511 the 
Earth's Jun 76. 
Pa. 
AO0l. 
ule, Greenland, 
have established an appareni my ny data base than any other 
station in either brief period covered by this 
report, significant progress has made toward understanding 
three important phenomena: (1) the origin of transient cosmic ray 
producing North—south anisotropy and acceleration of relativistic 
cosmic rays between converging interplanetary shock waves. These 
. results are described in detail. (auth) 
of cosmic ray nuclei: 4 < Z 
, : Energy spectra of cosmic ray nuclei in the charge range 5 < 
or = Z < or = 26 were derived from the response of an lic 
or 
pect Of differen elements are COmpared 0 ODSservin cn y 
ratios. Secondary/primary ratios are observed to decrease with 
increasing observed at 
< or = 26 and 14 < or = Z < = 26, but vary for 10 < or = Z < 
where comparable, and lend strong support to the idea of two Gy , Observations of the galactic centr region, hard X-ray source 
separate source populations contributing cosmic a ry -fay spectroscopy experiment on 
tion. (auth) — wa oS tyne confirm that GX 1+4 is a slow X-ray pulsar. The amount of 
absorption by cold matter in the spectrum of GX 1+4 varies 
385 for significantly within a 24 hour period, behavior typical of many X-ray 
S.; binary systems. The light curve for the pulsations from GX 1+4 
i appears to be energy dependent. (auth) 
976. 
ray ight 
Monte simulations were used to determine whether energy 1975 
response fluctuations would cause measured to i t ‘ 
from the primary spectra. First, Gavesian Gistributions were damned Satellite x-ray experiments and ground-based programs aimed 
for the calorimeter energy resolutions. The second method em- at observation of x-ray binaries are discussed. Experiments aboard 
ployed a detailed Monte Carlo simulation of cascades OAO-3, OSO-8, Ariel 5, Uhuru, and Skylab are included along with 
isotropic flux of protons. The results show that as long as 
resolution does not change significantly with energy, the 
indices can be reliably determined even for sigma/sub ¢//e 
However, if the energy resolution is strongly energy 
measured spectra do not the true spectra. 
tions greatly improving with energy result in measured 
are too steep, while lutions getting much worse 
cause the measured spectra to be too flat. (auth) 
STARS 
the 
using the radi iod and period derivative, a single was found 
in the by chance 
of . PSR 1747- 
46 region show an enhancement over the surrounding region of the 
resolution in the 3,600—6,000 A region, sky at the same galactic latitude, with a Poisson probability of 
1.24-8 optical pulsation period into eight 155-ms chance occurrence of less than .008. The probability that these 
Saas getees exe detected tn the date, Set thats results are chance is the product of these two probabilities times the 
is only 0.08 percent, a factor of 4 less than typical number of radio pulsars examined (73). This overall probability is 
Separate spectra of each one-cighth of the pulse sufficiently small (.00005) to suggest an identification of a new 


the falls 0.16 


and the first of the two 
38521 (N—76—32086) High resolution measurements of 
state of Cyg X-1. Rothschild, R.E.; E.A.; Holt, S.S.; 
Administration, Green- 


id. (USA). Goddard Space Flight Center). Aug 1976. 29p. 
x 1 by 
g X-1 was on two occasions separated 
the me x-ray rocket payload. High resolution temporal and 


d by the presence of exponential pulses 
pulses with the bursts is examined. (auth 


oom dan Final SAS-2 gamma ray results on 
the galactic anticenter region. Thompson, D.J.; Fichtel, 
C.E.; Hartman, R.C.; Kniffen, D.A.; Lamb, ‘ .C. (National Aeronau- 
tics and Ss Administration, Greenbe! Md. (USA). Goddard 
it Center). 1976. 38p. (NASA: TM-X—71186; X— 
76-198). 'Q03/MF A 
Su Publication. 


im Submitted for P 
energy Gamma ray data from the 
to which has a 


from the 
0531+21. The total flax above 100 MeV 's 3 + or- 0.8 million/cm 
The source near 195 deg, + 5 deg has a flux above 100 MeV of 43 
+or- 0.9 million/cm? s. Its spectrum appears flatter than that of the 
Crab. The diffuse plane emission at negative lattitudes 
's gamma ray intensity agrees 
well with the SAS-2 observations. (auth) 


38523 (N—76-33102) All-sky monitor observations of flares from 
Aquila X-1. Kaluzienski, L.J.; we S.S.; Boldt, E.A.; Serlemitsos, 
administrati G 


belt, 
Md. (USA). Goddard §S; ight Center). Oct 1976. Contract 
aaa” 14p. (NASA- -X—71202; X—661-76-218). Q 


this time Aql X-1 exhibited major flares in 1975 
1976 June, with the measured x-ray intensities 


and remaining 

outbursts resemble the x-ray light curves of transient sources 
such as A0620-00 and are in episodic accretion 
in a dwarf nova-like bination of the epoch of phase 
minimum for the 1.3d (1976) with the 1975 data yields a value 
of P = 1.28d +- 0.02d with a ing modulation of approxi- 
mately 3% (3—6 keV). Modulation at this period is not apparent in 


38524 (N—76-33119) Spectral evolution of a long x-ray burst. 
Swank, J.H.; Becker, R.H.; Boldt, E.A.; Holt, SS: bida, S.H. 
ational Aeronautics and Space Administration, Greenbelt, Md. 
SA). Goddard Space it Center). Sep 1976. Contract NGR-21- 
Sele Only)” (NASA: -X—71195; X—661-76-206). NTIS (US 


in terms of 


iron line emission. (auth) 


38525 (N—76-33122) Observation of gamma rays with a 4.8 hour 
periodicity from Cyg X-3. Lamb, R.C.; Fichtel, C.E.; Hartman, R.C.; 
Kniffen, D.A.; Thompson, D.J. (National Aeronautics and S 


Administration, belt, Md. (USA). Goddard S 
Center). 1976. 14p. (NASA- X—662-76-204) Q 


regions, 
above 100 MeV has an average value of (4.4 +- 1.1) x 10-® If the 


altitude of 18.6 km at a ity of 1.5 km/s. 


oo (N—76-32078) Neutron stars and black holes in ad 
star systems. Shakura, 1976. Translated from. (NASA-TT: 
17095). 69p. Q 04/MF AO1. 


unusual objects, which have significantly 
in the field of astrophysics. (auth) 


38528 Possible connection between the optical 
variability and radio properties of quasar-like objects. Komberg, B.V. 
(AN SSSR, Moscow, Inst. Kosmicheskikh Issledovanij). Jun 1976. 

Translated from Moscow Inst. Of Space Res. Report PR-252, 1975. 


REFER ALSO TO CITATION(S) 38560, 38568 


Waltham, Mass. (USA). 


(AD-A—031300) Magnetic fields in the solar 
research papers. Beckers, J.M. (Air Force 
Lab., Hanscom AFB, Mass. Nae. arn 1976. 33p. ( 
The significance of Alfven waves in transporting energy is 
bem 


= (AD-A—031305) Fine-scale radio studies of the Sun. 

Final technical report 1 Jun 1975-30 Jun 1976. Lang, K.R. (Tufts 
Univ., Medford, Mass. (USA). Dept. of Physics). 15 Jul 1976. 
Contract F19628-76-C-0020. 16p. 


in the fine scale structure of the region hours in advance 
The present contractual effort sought to 
and to obtain more information on the small- 
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gamma-ray pulsar. In the gamma-ray pulsar Energetic (E<35 MeV) gamma rays were observed from 
" X-3 with the SAS-2 ray telescope. They are modulated 
A-3 18 8, ux a luminosity Of more 
than 10°’ ergs/s if the radiation is isotropic and about 10°*° ergs/s if 
the radiation is restricted to a cone of one steradian, as it might be in 
a pulsar. (auth) 
N. 38526 (SAND—76-0545) Sandia Laboratories’ participation in 
the rocket borne Dutch-Japanese stellar x-ray experiment. Goen, 
P.K.; Krein, T.P.; Peet, R.V. (Sandia Labs., Albuquerque, N.Mex. 
by (USA)). Oct 1976. Contract E(29-1)-789. 121p. Dep. NTIS $5.50. 
two Observations a year apart, with bursts of millisecond duration vided doing their Leinax 4 Stellar 
observed in the earlier flight and also observed in the second. 
X-ray Experiment and the formance of the Sandia s 
structure, either luminous or spectral. The shot noise character of booster system performed as ¢ ted The payload reached an 
fluctuations on timescales approximately 1 apogee of 271.5 km at 260.8 sec. The ground command attitude 
>) control system maneuvered the detector through the desired scan 
The telemetry operated properly throughout the flight. The pay 
was not recovered as the — was eee deployed at an 
A new class of astronomical objects has lately been discov- 
r ered: binary systems with compact x-ray sources. In analyzing their 
direction properties, scientists concluded that such sources could be the nev- 
terized b tron stars or black holes, i earlier by the theories of relativ- 
maximum along 0 = U deg and an enmancement toward nesauv of these 
latitudes associated with Gould’s Belt, a strong point source in the concepts 
direction of the Crab nebula, and a second intense localized source 
variability of quasar like objects and Latsertides are considered. The 
correlation between radio and optical variability is indicated. A 
series of tests is proposed to check the supposition of the existence of 
the anisotropic variable component of non-thermal radiation. In 
particular, radiation sources with a known structure of extended 
components are presented. (auth) 
SOLAR PHENOMENA 
38529 Stein, 
more an order 0 itude to approximately that R-F.; Hsie! of 
Physics). J; 
This study, aimed at fence gems | the heating of the solar 
chromosphere and corona, started with the analysis of magneto- 
acoustic-gravity wave vector surfaces. To | cays non-linear calcula- 
tion of the excitation and propagation of these waves the equations 
of motion were written for an imposed horizontal structure, namely 
six waves of the same wavelength propagating in an hexagonal 
pattern. (auth) 
x-ray burst-like event with a -atensity times ee 
that of the Crab and a decay time of approximately 100s was 
observed. Significant spectral changes occurred during the burst. 
The spectra were best fit by the blackbody form with kT ranging 
from_.87 keV to 2.3 keV. They suggest a source with smaller 
tion and 
| tions of 
changes 
a flare 
this vi 
sized flare trigger sources co app! in a 
forecast technique. (GRA) 


a 


SPB 


< 
B 
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38532 (AD-A—031319) Solar active-region characteristics at 38537 (N—76-23136) Production of a short-lived by a 
radio relation to proton events. Research and surge. Zirin, H. (Hale Observatories, Calif. (USA). Bi 
development report Jul 75—Jun 76. Bleiweiss, M.P.; Wefer, F.L.; Bear Solar Observatory). Feb 1976. Contracts NGR-05-002-034;N: 
M.D. ics Lab. ter, San — Calif. GA-43467X. 14p. (NASA-CR—147090;BBSO—0154). NTIS $3.50. 
(USA)). 30 Jul 1976. 24p. (NELC/TR—1999). P 02/MF AO1 A large surge was observed on September 17, 1971, part of 
ing with solar events and their effects upon which, after travelling 200,000 km across the surface, returned to the 
nee een was the data were com- surface to form a filament. The filament lasted about 30 minutes, 
those taken by the La Posta Astrogeoph Observa- then rose up and returned to the source of the surge. This was 
tory of the Naval } ‘ latter data interpreted as the filling of a semi-stable magnetic trap. Analysis of 
do not contain obvious ‘radio signatures’ for identifying proton- the microwave radio burst showed it to have been produced by a 
imately ,000 deg, eV/* approximately 
10% The sok xray burst showed a component at 12x 000 
76, Wit GL; (Ha Coll. deg with N/sub eV/? approximately equals 3 x 10** (auth) 
Observatory, bridge, Mass. Contract 38538 (N—76-23137) Lifetime and evolution of fibrils. Marsh, 
50p. P 03/MF K.A. (Hale ies, Pasadena, Calif. (USA)). Mar 1976. Con- 


eral investigations of the quiet and tract NGR-05-002-034. 32p. (NASA-CR—147103;BBSO—0156). 
of for NTIS $4.00. 


- 38539 (N—76-23138) H alpha observations of the 12 August 


(Hale Observatories, Pasadena, 
evaporative velocities are small compared to the sound speed. We = = Gai “(USA)). Feb 1976. Contracts NGR-05-002-034:F19628-76-C. 


plasma parameters typi 
regions. model is in agreement with soft x-ray observations on 
the evolution of flare temperatures and emission measures. The 


magnetotail relating to mag- 
Hones, E.W. Jr. (Los Alamos Scientific Lab., N.Mex. 


fields and is then rapid! magnetic field tion, Huntsville, ’ ge C. i 

(magnetic Center). 15 Jun 1976. 90p. (NASA-TM-X—73312). wns $5.00. 
merging may be responsible for the energy release manifested in _ The open literature for 1973 through 1975 was searched for 
auroral phenomena at the Earth. The most substantial evidence that publications with flare information that might pertain to the analysis 


of th resulting bibliography is divided into three 


also i i i 38541 (N—76-26132) Time dispersion of energetic solar particles, 
te changes Ge Gs unexpected velocity and species Gallagher, J.J.; Hoves- 


reversal plasma flow. These features are interpreted as indicative tadt, D.; Klecker, B.; Gloeckler, G.; Fan, C.Y. (Maryland Univ., 
of passage of magnetic nestval line, ot which magnetic merging is College (USA). Dept. of 
example po observations made with IMP 6. ft is anticipated that 148143). NTIS $3.50. 
such systematic measurements of the plasma, energetic particles and intensity—time behavior for protons and helium, as well 
magnetic field in the of the ing neutral line on as for carbon, oxygen, and iron ions, was measured fo) the 
many such occasions will provide general understanding of the 1774 September 19 sole or ences betwoen 0. and approx 
i ied to ly per n a time 
which is inversely proportional to velocity for each individual 
ies. In addition, at a given velocity the time di i 
38536 ty mg fm og Beh Am ot ei on the charge to mass ratio of the ion. On the basis of this 
oxygen from the Sun. Sciambi, R.K.; Gloeckler, G.; Fan, C.Y.; latter dependence, it was concluded that, while carbon and oxy, 
D. (Maryland Univ., Park (USA). Dept. of are essentially full , iron nuclei are not, having an effective 
4 toa EE 1975. Contract NASS5-11063. 24p. charge Q = 10 +- 5. observed dispersion cannot be 
(NASA-CR—144747; ~ 76-622) NTIS $3.50. ‘ by purely rigidity-dependent diffusive propagation. (auth) 


Energy spectra of nearly stripped carbon and 


38542 (N—76-26133) Direct measurement of the charge states of 
iron emitted by the i ; 


spectra bend below 100 keV per nucleon and the degree of C.Y.; Hi it, D. land Univ., College Park (USA)) May 
is highly correlated with pA rho of the flare, as measured by the 14814) NTIS | — NGR-2i-002-234. 17p. (NASA-CR— 
event averaged flux of 130 to 220 keV protons. The energy spectra 5 

of helium computed for the same time periods do not show a similar oo a a iron have been measured 
A of tax event directly for the time in a solar particle event. In the energy 
event (from 2 to about 20 at 40 keV per nucleon) is found, and, in all interval 0.01 to 0.25 MeV per nucleon, iron is not fully stripped but 
Cases examined, carbon and oxygen nuclei are nearly fully a mean ionization state of 11.6. This value is remarkably similar 


active solar atmosphere. It includ 
application o technique to in McMath mn 12028 anc 
ops asocited with the’ September 1973 proton fae in MeMath Spe Mca 12417. ws of in 

that the lifetime of a fibril increases monotonically with its 
file aeoliels, models or the chromosphere and an investigation of This relationshi ether with the fi f the = es — 

relationships between flare rates and 8.6 mm brightness tempera- orm of the variation of 

(auth) ’ lengths as a function of time, suggests that fibrils result from material 
tures. injected into magnetic field lines at approximately 
38534 (AD-A—034032) Evaporative cooling of flare plasma. sec, and returning under gravity. ee 
Technical report. Antiochos, S.K.; Sturrock, P.A. (Stanford Univ., lengths of fibrils are then a function of the inclination of the field 
Calif. (USA). Inst. for Plasma Research). Nov 1976. Contract lines only. A study of wavelength scans through the H alpha line 
N00014-75-C-0673. 25p. (SU-IPR—676). Q 02/MF A01. confirms that the apparent expansion and contraction of fibrils 
We investigate a one-dimensional loop model for the evapora- represents true mass motion. (auth) 

0055. 24p. (NASA-CR—147098;BBSO—0155). NTIS $3.50. 
H alpha filtergram observations of a number of the Type III- 
RS (reverse slope) bursts that occurred on August 12, 1975, are 
efiect Of evaporation 18s to greatly reduce the conductive heat flux presented. Solar radio emission was peculiar on that date in that a 
into the chromosphere and to enkiance the EUV emission from the large number, aad proportion, of the usually rare reverse slope 
coronal flare plasma. bursts were observed. The radio bursts are shown to coincide in time 
with a homologous set of H alpha flares located at the limbward 
38535 ee edge of spot group Mt. Wilson 19598. A model is proposed in which 
netic merging. the reverse slope bursts are the downward branches of U bursts, 
(USA)). Sol. Phys.; 47: No. 1, 101-113(Mar 1976). whose upward branches are hidden behind the coronal density 
(8 Sep 1975) The Flare Build-up Workshop; Cape Cod, Mass., USA enhancement over the spot group. (auth) 

For more than a decade there has been growing conviction 38540 (N—76-26131) Solar flare bibliography for 1973 through 
bat the burst of enerov from a solar flare is first stored in magneti: 1975. Mcguire, J.P. (National Aeronautics and Space Administra- 
Magncuc GOCs Ingccd OCCUr in Tix Cari 
ind causes the auroral phenomena is provided by recent observa- sections: (1) results from Skylab, (2) results from ground-based ¢ 
tions, in the magnetotail, of very rapid (approximately 500 km s~') during the Skylab time period, (3) other pertinent publications. 
tailward, then earthward, flow of plasma during magnetospheric (auth) 
mpstorm: ohservation: mac ith th nd IMP satellite 

were ed ng ndicating a 
iripped ne: is are interp ed as denc ‘Or sto th mean 10n1zation stat of in th q $0) na nd 
energetic ions in hot (T sub e is approximatey 1.5 million K) coronal suggests that the charge states were ‘frozen-in’ at a coronal tempera- 
regions, followed by strong adiabatic deceleration. (auth) ture of approximately 1,500,000 K. (auth) 


38543 (N—76-32238) Skylab ATM/S-056 x-ray event analyzer: 
instrument description, parameter determination, and analysis example 
(15 June 1973 1B/M3 flare). Wilson, R.M. (National Aeronautics 
and S Administration, Huntsville, Ala. (USA). George C. Mar- 

pace Flight Center). Aug 1976. 45p. (NASA-TM-X—73332). 
Q03/MF AOl. 

The Skylab ATM/S-056 X-Ray Event Analyzer, part of an x- 
ray telescope experiment, is described. The techniques emplo;-ed in 
analysis of its data to determine electron temperatures 
15 June 1973 1B/M3 flare - of the X-Ray 


Aan average peak temperature of 15 milion Ka 
electron density ( a flare 
million/mm® 1,416 to 1,417 


high-time resolution data (e.g., 


38544 (PB—252824) Report of the solar astronomy task force to 
pea interagency coordinating committee on astronomy. Final 
y Coordinating Committee on Astronomy, Wash- 
ington, (Usa). Jun 1975. 21 NTIS $7.75. 
S in part by Nati Science Foundation, Washing- 

‘en mere United States solar astronomy activities, 
requirements, 


38545 electron stream propagation 
atmosphere and 
.R. Center for 


excited plasma wave spectrum is 

spatial and phase velocity space. The pene ed aoe with the 
addition of spontaneous emission, magnetic and collisional effects are 
numerically solved as an initial value problem with time, space, and 


of data 


(Nati Geophysical and Solar-Terrestrial 
a Center, Boulder, Colo. (USA)). Oct 1976. 117p. (SGD—386-Pt-1). Q 
See also rept. No. SGD—385-Pt-1, PB—261461, PB—262499. 
This prompt report provides ber 1976 and — 
waves, spacecraft observations, solar X-ray radiation, and inferred 
IP magnetic field polarities. It also provides data on daily solar 
activity center, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 


Alamos, New Mexico 85745). J. Geophys. Res.; 82: No. 10, \agr. 
1492(1 Apr 1977). 
A statistical study has been made of the 


study reveals that other than the bulk velocity the flow 

within high-speed streams are steadier and more uniform from 
stream to stream than they are within low-speed flows, by a factor of 
3. Comparison of simple models of the structure-free solar wind with 


Summary of research 
n00014-76-c-0030. Final report 1 Jul 75—1 Sep 
R.L. (Cornell Univ., Ithaca, N.Y. (USA)). 22 Oct 1976. 


i Aeronautics and Space Administration, Greenbelt, 
ISA). Goddard Flight Cer Center). Sep 1976. 33p. (NASA: mM 
—71188; X—692- Q 03/MF 
Subm-Submitted for Publication. 


38551 (N—76—32095) X-radiation from clusters of galaxies: 
spectral evidence for a hot evolved gas. Serlemitsos, P.J.; Smith, B.W.; 
SS; Swank: TH = 


Administration, Md. (USA). Goddard Space 
Center). 1976. 12p. (NASA-TM-X—71189; X—61 


i Greenbelt, Md. (USA). Goddard 
Center). Aug i976. Contract NSF —— 15p. 
existence of very narrow fwhm or i = 
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solar wind. If we assume that all of the solar wind originates in 
coronal holes, our best estimates of these fluxes at 1 R/sub s/ are 1.2 
x cm™? and 6.4 x 10° ergs cm™? s~', respectively, with an 
= to be nearly uniform with high-speed flows at 1 AU. Thus it seems 
unlikely that a steady state fractionation of heavy elements occurs in 
those open field regions of the low corona from which the high- 
may therefore be a faithful measure of the He abundance of 
the outer layer of the sun. Our best estimate is N/sub a//N/sub p/ 
=0.048 +- 0.005, where N/sub a/ and N/sub p/ are the densities of 
Event Analyzer data with those of th olkad 9 ODS On: the alpha particle and proton populations, respectively. 
indicates that the X-Ray Event Analyzer accurately monitored the 
GALAXIES 
under 
6. Liboff, 
deduced for the event. The X-Ray Event Anal data, ae Contract 
ms with N00014-76-C-0030. 7p. P 02/MF 
passing a in a plate; 
>) a hybrid feston st moderate temperstere; Bobs 
dence Principle for large quantum numbers. 
38549 (N—76-26138) Prediction of the diffuse far infrared flux 
from the galactic plane. Fazio, G.G.; Stecker, F.W. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). May 1976. 17p. (NASA-TM-X—71125). NTIS 
dentifying activities in support of the program, and assessing money Subm-Submitted for Publication. 
and manpower expenditures. The ——= solar astrophysics is A basic i ro tee ee relations useful for future 
defined, and the present state of knowledge is outlined. Federally far infrared studies of the are presented. Making use of 
supported solar research is described in detail, by major institution recent CO and other galactic surveys, the diffuse far infrared flux 
and by program category. The report also discusses a coordinated 
national program of solar astrophysics in terms of objectives and tude alternate theta for 4 deg or = alternate theta or = 90 and 
resources and the particular importance of the Sacramento Peak far infrared emissivity as a function of galactocentric distance is 
Observatory and the Solar Maximum Mission to this national pro- predicted. Future measurements of the galactic far infrared flux 
gram. (GRA) would yield valuable information on the physical properties and 
distribution of dust and molecular clouds in the galaxy, particularly 
the inner region. (auth) 
38550 (N—76—32087) Consequences of using nonlinear particle 
to diffusion coefficients. Goldstein, M.L. 
(NCAR-CT—37). P 09/MF AO1. 
Electron streams with type III burst characteristics are nu- 
merically modeled. The electron stream distribution is assumed to be 
one-dimensional in spatial and velocity s) and the co: i 
The propagation of charged particles through interstellar and 
which the particles are scattered by ambient electromagnetic turbu- 
lence. In general, this changes both the magnitade and direction of 
velocity as the independent variables for a solar-type background the particles’ momentum. situations for which scattering in 
plasma and a type-IiI-like stream. Background density and tempera- direction (pitch angle) is of primary interest were studied. A per- 
ture spatial structure, spontaneous emission, magnetic fields, elec- turbed orbit, resonant theory for pitch-angle diffusion in 
tron-ion collisions, stream wave reabsorption and wave pileup are magnetostatic culladuane wana generalized and then utilized 
shown to affect stream propagation and are incorporated into a to compute the diffusion coefficient for spatial propagation parallel 
] physical description of this propagation. (GRA) to the oy magnetic an kappa. All im ope — in the 
formalism w wer spectrum luctuation 
38546 (PB—262498) Solar geophysical data number 386. Part I falls off os K to the minus © power (Q less than 2) was 
(prompt reports). Data for September 1976— August 1976. Explanation Vesious nothods of contpating kappa wore 
| | issued as_number 378 ( ) Fi 1976. limits on the validity of the theory, discussed. For Q less 1 or 2, 
the various methods give roughly comparable values of kappa, but 
kappa can be obtained from quasilinear theory. (auth) 
*) 
38547 Evidence for a structure-free state at high solar wind OSO-8 observations ray : —60 keV 
for the thermal origin of the radiation, including iron line emission. 
The data are adequately described by emission from an isothermal 
was taken to exclude data taken during positive speed gradients, i; ’ 
where dynamical effects severely alter the flow The pea 
38552 (N—76-33117) Gamma ray lines from interstellar grains. 
Lingenfelter, R.E.; Ramaty, R. (National Aeronautics and 
| 
| 5 
importance to models of the lower corona and chromosphere-corona 
transition region are the particle and energy fluxes carried by the The prime candidate for detection is the line at 6.129 MeV from 


Bagh 


Bas 


SEBR< FRESR 


Fe 


diffusion. Jones, 
Aeronautics and Greenbelt, Md. 
Goddard Space Flight 1976. 57p. (NASA-TM- 


with slab-model 


coefficient D/sub Mu Mu/ for esa in 


Sax 


Inst. of Tech., Pasadena 
147215;OAP—450). NTIS $4.00 
Subm-Submitted for Publication. 
Different versions of the Green's function for the scalar wave 
their mathematical equivalence is demonstrated. Then the 


gravitational 
ed versions of the post-linear formalism allow 
interacting bodies as point masses, while others do not. (auth 


36555 §(N—76-23116) Aether drift and the isotropy of 
Semiannual progress report, = Mar 1975, Mi 

R.A. (California Univ., Berkeley (U: Lab.). 1 

1976. (NASA-CR—147143; —17-ISSUE- 


Issledovanij). Jun 1976. of 
Report PR-233, (NASA-TT-F—17048; PR—233). 37p. 


(AD-A—033200) Charged-particle absorption To. In- 
oe Eviatar, A. ( Corp. El Segundo, 
i 4 Nov 1976. Contract F04701-76- 


tric radio emission may require). An 
model of the distorted electric field 


38558 (N—76-23124) Relativistic electrons 
Barbosa, 
iniv., Los (USA)). Apr 
34p. —147104; 260. NTIS 
gain o propagating 
by ant disthibation of clectross 
stable trapping region of Jupiter's inner here was 


ets with RAE-2. Kaiser, M.L. se Aeronautics and Sp 


Administration, Greenbelt, Md. (USA). 
Center). ae 1976. 20p. (NASA-TM-X—71182; X 76-186). 


1. 
Apollo 17 carried a miniature mass 
Lunar Atmospheric Composition 
study the composition and 


(N—76—32090) ee detection of CO, emission 
wind velocities in the atmosphere of venus. Betz, A.L.; 
-A.; Mclaren, R.A.; Sutton, E.C. (California Univ., 
(USA). Dept. of Physics). 1975. Contracts NGR-05-003- 
15p. (NASA-CR—148781 
Strong 10 micrometer line emission from ™*C* 


iat 
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O-** but other very narrow lines could also be detected at 0.847, 38557 
1.369, 1.634, 1.779 and 2.313 MeV from FE~**, Mg~*, Ne~™, Si-** terim 
and N-** Measurements of this line emission can provide informa- Calif. (U 
tion on the composition, size and spatial distribution of interstellar C-0077. 23 
grains. (auth) The wi 
relative to the rest frame of the satellite Io, would be distorted if the 
5 —76-33118) The partial) raged field approach to satellite were an electrical conductor (as the data on Jovian decame- 
4 ion, in the limit of a 
y or sa — : here, has been con- 
‘ structed. This model has been used to trace adiabatic guiding- 
center trajectories of energetic protons and electrons across Jupiter's 
fluctuations is derived by a new nonlinear technique which success- magnetic-field lines, which are taken as rectilinear. The adiabatic 
fully corrects the difficulties associated with quasilinear theory. In trajectories of very low-energy particles (cold-plasma) are thus 
this new method the effects of the fluctuations are evaluated along found to avoid the satellite and escape absorption. In the limit of 
; particle orbiis which themse very high particle energies the adiabatic trajectories are undistorted, 
averaged subset of the possi and absorption proceeds as if Io were an insulator. Thus, the 
characteristics of an electrically conducting 
ovian satellite are found to depend on both the species and the 
energy of the incident particle, and the satellite's particle-absorbing 
transverse to a mean magnetic field. Results are cross section differs systematically from its geometric cross section. 
those of quasilinear theory and also with those 
calculations. The major effect of the nonlinear 
illustration is the determination of D/sub Mu Mu/ in the 
90 deg pitch angles where quasilinear theory breaks 
spatial diffusion coefficient parallel to a mean magnetic field 
evaluated using D/sub Mu Mu/ as calculated by this technique. It 
uctuating fields, and is, hence, not a perturbation computed. req gam of power 
theory. balance the power lost by imperfect reflection along flux tube 
sets a stably-trapped flux of electrons which is close to the non- 
COSMOLOGY sclativietio result. Comparison with shows that ob- 
ich 
38554 (N—76-22791) The generation of gravitational waves. 2, TUNES neat 
The post-linear formalism revisted. Crowley, RJ.; Thorne, K.S. Whistler wave intensities ma 
electrons on a radial diffusion time scale yields a lower limit 
for the magnetic field fuctuation intensity. (auth) 
native versions of the Thorne—Kovacs post-linear formalism for 
vitational-wave generation. Finally, it is shown that, in calcula- Subm-Submitted for Publication. 
Over one thousand occultations of each planet in the solar 
system have occurred during the period from mid-1973 through mid- 
1976 as seen from the lunar orbiting Radio Astronomy Explorer-2 
(RAE-2) eee. These occultations have been examined for 
evidence o! ee emissions in the 0.025 to 13.1 MHz band. 
, Only Jupiter and earth have given positive results. Lack of 
5 detection of emission from the other planets can mean that either 
emissions and/or its occurrence rate are too low to be 
An experiment is proposed which will detect and map the RAE-2. (author) d 
eee anisotropies in the 3°K primordial black-body 
ion with a sensitivity of .0002°K and an angular resolution of 38560 (N—76—32089) Lunar atmospheric composition experi- 
: about 10°. It will detect the motion of the earth with respect to the ment. Final report, 1 Jun. 1971 - 30 Sep. 1975. Hoffman, J.H. (Texas 
distant matter of the Universe (Aether Drift), and will probe the Univ., Dallas (USA). Richardson Center for Advanced Studies). 
pe opal and ee of the Universe (the Cosmological Princi- 1975. Contract NAS9-12074. 132p. (NASA-CR—-150946). Q 07/MF 
ple). ee use two Dicke radiometers, one at 33 GHz 
to detect cosmic anisotropy, and one at 54 GHz to detect meter, called the 
anisotropies in the residual oxygen above the detectors. An upper E), to the moon 
hatch for the NASA-AMES Earth Survey Aircraft (U-2) is being kage (ALSEP) 
observation be sufficient to detect an anisotropy. (auth) Was SUCCESSIULLY Valley 
ith its entrance aperture oriented upward to in t measure 
38556 — 76-25928) Particle creation in the vortex the downward flux Fp at the lunar yg hy yo 
lunations that the LACE operated, it produced a large base of data 
on the lunar atmosphere, mainly collected at night time. It was found 
that thermal escape is the most rapid loss mechanism for hydrogen 
NTIS . ; and helium. For heavier gases, photoionization followed by accelera- 
A complete picture of evolution of the vortex model, with tion the solar wind electric field accounted for most of the 
allowance for matter creation, is constructed. It is shown that the 
models formed for their distribution are described in detail. It is 
sub pl/ results in a strong decrease in the primary vortex velocity of concluded that most of the helium in the lunar atmosphere is of solar 
matter which ultimately proves to be completely insufficient for the wind origin, and that there also cxist very small amounts of methane, 
vortex theory of the origin of galactic rotation; it does not lead to a ammonia, and carbon dioxide. (auth) 
decrease (compensation) in the total specific angular momentum of 
matter by the angular momentum of the free gravitons created. The 
are given on the parameters of the vortex model, which 
follow from observations of the chemical composition of prestellar 
matter and of the isotropic relict background. (auth) 
wut. PLANETARY PHENOMEN. atmosphere of Venus was detected by heterodyne techniques. Obser- 
REFER ALSO TO CITATION(S) 38550, 38574, 38608 mean zonal wind velocities than 10 m/s in the upper atmosphere 
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equator. No evidence was found of the 100 m/s wind 
ultraviolet 


the 4-day rotation of 


ATMOSPR PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 38515, 38546, 38603, 38636 


scintillations at shf. 
'y Satellite Communications Agency, Fort 
Monmouth, N.J. (USA). 1976. 13p. NTIS $3.50. 
DSCS Phase II Satellite No. 9433 
In consider: 


uired for the system involv 
to this investigation. (GRA 


38563 (AD-A—026031) An analytical model of the main F-layer 
PAror Lab., Hanscom AFB, Mass. (USA)). 4 aa 1976. 22p. 
AFGL-TR—76-0098; ;AFGL-AFSG—343). NTIS $3.50. 

Tabulated values of F-layer critical frequency (foF2), that 
were scaled from ISIS-2 ionograms, have been used to study 
the main F-layer trough. foF2 values were selected because 
they contained good examples of the trough near midnight, in mid- 
winter, and under quiet and disturbed conditions. The 
study shows that the steep electron density gradient that character- 

. The wall extends over about 3 deg of 

late of the base ofthe poleward tou wall, the 
ity i 000 electrons cu cm (foF2 = 2.0 
> in latitude at 2 MHz; that is, foF2 


trough i 
parameters. (auth) 


38564 A review of 

Papadopoulos, K. (Naval Research Lab., 
D.C. ct Apr 1976. 75p. (NRL-MR—3275). NTIS $4.50. 
This report is The 


anomalous resistivity for the 
Ww. 


(AD-A—026630) The effects of solar flares on the ionos- 
Oran, E.; Baker, L.; Young, T.R. (Naval Research Lab., 
D.C. (USA)). May 1976. 31p. (NRL-MR—3296). NTIS 


ospheres using partial-reflection technique. report 
Telecommunications, Boulder, Colo. (USA). Inst. for Telecommuni- 

tec to portions 
of the a involved in mechanisms of radio wave (vif, If) 
propagation is described. Theoretical and experimental consider- 
ations are discussed. (auth) 


38567 (AD-A—026703) ICECAP ‘74--Chatanika radar results. 
Perreault, P.D.; Baron, M.J. (Stan- 

lord Research Inst., Menlo Park, Calif. (USA)). Oct 1975. Contract 
117p. NTIS $5.50. 


ICECAP is an auroral measuremen to acquire 
geophysical data required for the formulation and of models 
and predictive computer codes. The models and describe 

heric ionization, excitation, and optical emissions in the (aur- 
orally) disturbed ionosphere. These codes are needed to assess and 
pans he the operation of critical DoD radar and optical systems in 
nuclear environments. Auroral disturbances studied in 
ICECAP are similar to nuclear disturbances in that both are chates 
terized by dramatic visual displays, ws, and 
enhanced plasma densities resulting from the interaction ol ae 
electronics with the atmospheric constituents. The general 
tives of ICECAP are to provide measurements of chemical ph 

processes occurring in the disturbed ai here, to uncover unsu- 
Greed chemical or interactive processes leading to important in- 
radiations, to provide experimental data pon which models 


38568 (AD-A—027637) Calculated and measured hf/vhf absorp- 
tion for the 2—5 November 1969 solar proton event. Environmental 
research papers. Swider, W.; Chidsey, I.L. Jr. (Air Force Geophysics 
Lab., Hanscom AFB, Mass. (USA) 9 Mar 1976. 20p. (AFGL-TR— 
76-0053; ;AFGL-ERP—554). NTIS $3.50. 
Electromagnetic wave absorption was measured at several 
uencies as a function of altitude for six rocket fli during te? 
November 1969 Solar Proton Event (SPE). Meaningful data 
were obtained at 36 MHz, 18 Mhz, and 9 MHz for four of these 
flights. These data and 30 MHz riometer data are shown to be in 
excellent accord with the calculated absorption. The agreement 
provides further support for the accuracy claimed for the electron 
concentrations that were measured simultaneously by means of 
dispersive phase techniques. It is stressed that uncertainties in the 
pressure are probably the largest error source. The electromagnetic 
wave absorption Ss was uneffected by the SPE-disturbed D- 
region except for the enhanced electron concentration. (auth) 


38569 (AD-A—028370) Data reduction and auroral character- 
izations for ICECAP II. HAES report number 27. Final report, 18 
Aug 1974—26 Sep Kofsky, I.L.; Sluder, R.B.; 
C.A. (Photometrics, Inc., Lexington, Mass. (USA)). 25 Oct 1 
Contract DNA001-75-C-0085. 125p. (PhM—05-76). Q 06/MF 
Reduction, analysis, and interpretation of infrared sky back- 
ground data taken from ICECAP rockets and aircraft, planning and 
coordination of experiments, characterization of auroral conditions, 
and other program er functions are reported. A digital comput- 
jk ye ae for compiling synthetic spectra of atmospheric emissions 
absorption in the region just above 2.7 mu was developed, and 
applied to analyzing aurora — associated increases in radiance 
measured from jet transport altitude as vibrational excitation of NO 
oem. * The profile ae. a radiation in the quiet E and 
re; Is in reted in terms Oo ly proposed mechanisms 
for ambient NO. ICECAP 78 measurements of 
SWIR aurora and airglow are described, and support data on the 
flight missions are tabulated. A coo: experiment on high- 
latitude hydroxyl airglow processes is detailed, and plans “for sup- 
porting rocket experiments with the DNA617 radar and spectrora- 
ta measure upper atmosphere temperatures are devel- 
oped. (au 


38570 (AD predicted monthly medi- 
ans of total electron content with field observations. Mulkern, F.A. 
is Coll., Weston, Mass. (USA)). 30 Jun 1976. Contract F19628- 
1. 24p. Q.02/MF AOI. 

The Bent model predicts total electron content along a slant 
path through the ionosphere, and hence can be used to estimate 

by the model is estimated by com predicted median 
content with field measurements made during i 


During 
oxes the model has signi it bias, which is traced to the 
tion of the thickness of the F region. (auth) 
38571 Observations of electron temperature 
in mid-latitude E/sub s/- layers. ag report. 
E.P.; Holmes, J.C. (Naval Research Lab., W: 
= D.C. USA). ” Aug 1976. 38p. (NRL-MR—3345). Q 03, 


computer es can be compared and evaluated, and to 
data that can be used to update and improve theoretical plod = and 
ing the transmission of signals between two or more communication predictive computer codes. (GRA) 
terminals via satellite, ionospheric scintillations present a problem in 
pulsed systems where information is contained in a coded pulse train 
~ 
>) change the entire context of the message. Such a problem exists in a 
satellite communication system using digital schemes as a modulation 
method. No attempt is made hi 
lar application but rather to p’ 
equatorward from the poleward trough wall. Likewise, the trough is 
11 deg wide at 2.5 MHz and 19 deg wide at 3.0 MHz. An equation is 
given in the test that can be used to characterize foF2 values in the 
a based on readily observable geophysical 
report is to provide a review on the nonlinear theory of conven- 
y tional and unconventional forms of anomalous resistivity from a 
unified point of view and analyze the strengths and weaknesses of 
each mechanism as anes to ionospheric phenomena. Topics dis- 
cussed include the following: Classical resistivity; General Sensis: 
tion of resistivity; Anomalous resistivity due to current driven insta- 
bilities; Anomalous resistivity in plasmas stable to current driven 
instabilities; Production of runaways; Ionospheric and magnetos- 
pheric observations and theories related to anomalous resistivity. 
(GRA) 
A model has been developed which describes the response of solar activity. Generally, the bias is small compared to the rms. 
the earth's ionosphere to the ced soft x-ray and euv radiation 
accompanying solar flares. Time-dependent changes in electron and 
ion densities in the D, E, and F — are calculated and oa 
to results from calculations made for unperturbed conditions. (GRA) 
38566 AD-A—02 In of disturbed ion- 
By use of a newly-developed pulsed plasma probe, direct 
measurements of electron temperature were outemmel within mid- 
latitude sporadic-E layers above White Sands, New Mexico. The 
probe's capability for unfolding density variations from its current— 
voltage characteristic made the temperature measurements possible fF 
within the steep density __ characteristic of E/sub s/ layers. 
The major feature of the observations was the presence of an 
electron temperature gradient across the layers: the bottom-sides of 
the layers were isothermal at T/sub e/ = 340 K while the topside of 
each layer showed T/sub e/ increasing to 500 K over a vertical 


a 


TEES 


-lived ions have this minimum at the 
concentration. (auth) 


{AD-A—031103) DNA project 609 rada: auroral backs- 
measurements, Final report, 31 Jan 1974—30 Sep 1975. Tsun- 
R.T.; Presnell, R.I.; Wang, T.N.C. (Stanford Research Inst. 
Menlo Park, Calif. (USA)). Feb 1976. Contract DNA001-72-C-0179. 
52p. NTIS $4.50. 


This report summarizes the 
auroral backscatter studies using the DNA 609 radar system located 
at Homer, Alaska. The primary purpose of the backscatter studies 
was to improve of the auroral-clutter-producing 
. Most of the results are based on coordinated ex) 
ments utilizing the 398-MHz phased-array radar at Homer, the SRI/ 
DNA incoherent-scatter radar at Chatanika, and other complemen- 
can be most effectively approached by seeking both microscale and 
macroscale i.e., the of local 
rameters within the radar scattering volume producing auroral 
distribution of auroral clutter, respec- 


ter, and the relationships of the large-scale auroral and 
— The results include the following: (1) Diffuse auroral clutter 


ic conditions to the 

ee St pee produced by primary plasma waves generated by 
Farley two-stream — (2) The mechanism 

does not, however, appear to be unlike the quasilinear gradient-drift 
ee ones two-stream waves. (3) There is a threshold 
strength of 30 mV/m associated with the occurrence of 

398-HMz diffuse auroral clutter. (4) The diffuse auroral — is 


teed curren auroral clutter is closel 


(AD-A—031314) Behavior of auroral zone ~—- electron 
substorms. Mikkelsen, 1.S.; 


K. (Danish 
. P 02/MF 
as computed 


Observatory data summary 1 
6. Final report 1 Jul 73—30 Jun 76. Korff, 
eston, Mass. euSA)). 31 Aug 1976. Contract 


If, magnetometer, riometer, and 5577A pho- 
Base, Greenland, for the period 01 July 1974—31 March 
1976 is presented along with a thirty-second data survey for the same 
sensors of ener, particle and magnetic disturbance events for the 
winter seasons 1973—174, 10 the int and 1975—76. The occurrence 


38575 ae Calculation of the 


function. Memorandum Oran, E.S.; Strick- 
land, D.J. (Naval Research Lab., Washington, D.C. (USA). Sep 
the photoelectron 


sources. 
comparisons of calculated and measured photoelectron fluxes 
gi it. A series of solutions is shown which 


(auth) 
38576 (AD-A—032698) > of ionization sources 
and stratosphere, with 


All-sky 
number flux, total energy flux and a 


Se a visible to the 35mm all- 


i 


hotographed 
through various lenses and filters. The present report details the 
experiment and data deposited at the National Space Science Data 
Center for use by any scientist who might wish to use the data in 


report. Green, J.L.; Gurnett, D.A.; 


AUG. 15, 1977 PHYSICS RESEARCH 3973 
extent of 400 meters. These results demonstrate the principal element the energy and angular grids. At altitudes above 300 km, the 
in the prediction of electron temperature variations in mid-latitude assumption of forward ory scattering gives significantly greater 
sporadic- E: that there is a minimum in the electron temperature anisotropies in the calculated flux. To determine grid sensitivity, 
within a layer with the temperature increasing toward the edges of results are obtained for energy grids containing 50 and 20 points 
the layer where electron between 2 and 90 eV and for an: ids containing 20, 10, and 4 
formed primarily by long in the 
position of the maximum el 
in the 
to the 
path of the 26 February 1979 solar eclipse. Final report. Heaps, M.G. 
(Ballistic Research Labs., Aberdeen Proving Ground, Md. (USA)). 
Oct 1976. 41p. (BRL—1938). Q 03/MF AO1. 

The sources of ionization in the mesosphere and stratosphere 
may be placed in three categories: solar radiation (photons), galactic 
cosmic rays, and particles of solar terres- 
trial origin and modulation. The ion-pair production rate Q (ion pairs 
per cubic centimeter per second) due to x-rays and EUV radiation is 
a function of latitude, time of day, solar declination, and the solar 
sunspot cycle. Solar radiation dominates the Q term in the upper 
mesosphere during the day. Galactic cosmic rays are the major 
source of ion pairs at night throughout the stratosphere and lower 
mesosphere and even into the upper mesosphere during geomagneti- 
cally quiet conditions. The Q term due to galactic cosmic rays also 
displays a dependence on latitude and the solar cycle. Energetic 
particles (electrors < 40 keV, protons < 1 MeV, alpha particles < 
5 MeV) can be the dominant source of ion pairs for short times in the 
stratosphere and mesosphere, competing with even solar radiation 
under some circumstances. The effects are more prominent at higher 
latitudes, particularly for protons. . 
38577 (AD-A—032730) A correlation of discrete and diffuse 
aurora with particle precipitation. Interim report. Caverly, R.S.; 
Romick, G.J. (Alaska Univ., (USA). Inst.). 
Aug 1975. Contract F19628-74-C-0188. 124p. Q 06, AO0l. 

Five polar orbiting satellite passes crossing the late a 
auroral zone in the spring of 1972 were selected for correlation wi 

38573 
content dur Mich allord 
Meteorological Inst., Copenhagen). 3 Sep 1976. 14p extent of the 
The auroral zone total electron content (TE er and energy 
from the ATS-3 Faraday-rotation shows systematic chang¢ Mmterpreted as composed of back- 
magnetic activity. These changes depend upon local time prominent peaks caused by one of 
sunspot-cycle and the prehistory of the magnetic activity otherwise Maxwellian or expon- 
summer and equinox the daytime TEC both shows a pos ominent peaks and a large portion 
negative phase, which probably are related to the prehisto; te well with discrete auroral 
magnetic activity. During winter the daytime TEC is dom 
enhancements as responses to the substorms. The magnitudg 
enhancements is determined by the activity prior to sunrise 
the activity is low prior to sunrise, the substorms during . 
quent day cause the TEC to blow up. In contract, if the p 
activity is high, the daytime TEC is similar to the quiet time 
substorms. In the night enhancements are observ ue to the 
precipitation of substorm-injected electrons. These enhancements are (NRL-MR—3381). Q 05/MF AOI. ; . 
very large during winter. During summer other factors cause a _ The gage oy station offered a unique opportunity for 
depletion of TEC. At sunspot maximum the net result is a depletion, man-in-space to 2 es ee atmosphere from an average 
and at sunspot minimum, an enhancement. (auth) 435 km altitude. Experiment 3 made use of 35 mm cameras 
equipped with various narrow-band filters in the visible and middle 
$8574 (AD-A—O ultraviolet ¢ to photograph airglow, aurora and daytime 
July 1974—31 March 
DF. (Regis Coll., V 
38579 kilo- 
metric 
whan, S.D. (lowa Univ., 
Astronomy). Aug 1976. 
Five ing JU Mriz IS A0l. M 
ic particle events are examined in greater detail. An aeasurements O 
analysis oF i i i rthern i tric radiation (AKR) are presented observations from the 
Hawkeye 1, IMP 6, and IMP 8 satellites. The wave experiments on 
Hawkeye 1 and IMP 6 provide electric field measurements of AKR 
in narrow frequency bands centered at 178, 100, and 56.2 kHz and 
IMP 8 provides measurements at 500 kHz. From a + ~<¥, of 
occurrence survey, at satellite radial distances greater 7 Re 
(earth radii) it is shown that AKR is preferentially and instanta- 
neously being beamed into solid — of approximately 3.5 stera- 
: by solving the Boltzmann equation. is dians at 178 kHz, 1.8 steradians at 100 kHz, and 1.1 steradians at 56.2 
flexible enough to allow for a wide range oi: energy and angular kHz, directed upward from the night time auroral zones. Simulta- 
: neous multiple satellite observations of AKR in the northern hemi- 
show that the radiation occurs simultaneously 
show solid angles and that the topside plasmapause acts as an 
: : Sensitivity ©} solar zent propagation cutoff on the nigh side of the earth. On the day side of 
isotropic versus forward peaked elastic scattering, and resolution of the earth this abrupt cutoff at the plasmapause is not observed. The 
results of a computer ray tracing model qualitatively describing the 
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results of a computer qualitatively describing the A report is presented on on-going research projects in ionos- 
of are also discussed. 3, E 
region, D region, measurements, direct 
38580 AD-A—033273) An auroral 
¢ von ) fies, Memorandum report. measurements and atmospheric reactions. (GRA) 


density profiles. 
P.; Holmes, J.C. (Naval Research Lab., W: 
D.C. USA). Nov 1976. 2ip. (NRL-MR—3425). Q 


the Nike: Tomahawh payloads. 


38581 (AD-A—033465) Computer codes for use in display of 
predicted scintillation ‘characteristics and total electron content 


electron content (TEC) i delay, plots 

of TEC are provided t manuscript instead the path pot 
teristic. Examples of both S4 and are given for various envi- 
ronmental, diurnal, and seasonal conditions. 


38582 Sketch of a auroral theory. Len- 
nartsson, W. (National Aeronautics and §S 
Huntsville, Ala. (USA). George C. Marshall Space Flight Center). 
Nov 1975. 59p. (NASA-TM-X_-64998). NTIS $4.50. 

On the basis of field and partic: 
that a bright auroral display is a of a 


the rennin trons It is found that this simple basic 
with interactions, may be 


inverted-V 
electric and 


28 


comparisons. 
Evans, D.S.; Maehlum, B.; Egeland, A 
G 


belt, Md. (USA). ig 
1976. 35p. (NASA-TM-X—71130; X 716- 
Subm-Submitted for Publication. 


ly to be associated with inverted V-type precipitation only at 
of convection end tae 
38584 (N—76-25712 research. Semiannual status 
1 Oct 1975—31 State Univ., Univer- 


36585 (N—76-25912) New fine structure cooling rate. 
Ma (SA) Oo Aeronautics and Space Administration, 

Md. (USA). Goddard S t Center) Mar 1976. 19p. (NASA- 
TM-X—71117; X—621-76-64). S $3.50. 

One of the dominant electron cooling processes in processes in the ionos- 
phere is caused by electron impact transitions 
ground-state levels of atomic oxygen. This fine structure 
cross sections. Recent advances 


the currently used rate. A new generalized formula is presented for 
the cooling rate (from which the fine structure cooling rate is 
derived), valid for arbitrary mass and temperature difference of the 
colliding particles and arbitrary inelastic energy difference. (auth) 


times on mirror latitude. Smith, P.H.; Bewtra, N.K. (National Aero- 
nautics and Space Administration, Greenbelt, it, Md. (USA). Goddard 
7 Flight Center). Jun 1976. 2ip. (NASA-TM-X—71126). NTIS 


38587 (PB—247916-53/SL) and catalog of ionos 
pheric Mee data, Jicamarca Radar Observatory, November 
1966—April 1969. Clark, W.L.; McClure, J.P.; VanZandt, T.E. 
orld Data Center A for Solar-Terrestrial Physics, Boulder, Colo. 
SA)). Api (UAG—S3). Paper copy available 
National ter, Attn: Publications, Federal Bldg., Ash- 
ville, N.C. 28801. I" Subscription $25.20/year, $0.33 this issue. 
S in part by National Aeronautical and wh em 
i Texas 


F-region data include the electron concentration and the 
electron and ion temperatures. The data were inferred from the 
incoherent scatter observations of JRO which is located at $11.95 
E283.13. (GRA) 


36588 (PB—247916-55/SL) Equivalent ionospheric current 
resentations by a new method, illustrated for 8—9 November 


Allen, J.H.; 31 (World Dat CenterA for Solar Tere 

al Physics, Boulder, Colo. (USA)). Apr 1976. 99p. (UAG—S5). 
National Climatic Center, Attn: Publica- 


ter perturbations resuliing 

ty or of (1976). It contains brief com- 
ments on other methods of ting magnetic activity and a 
i at 10-minute intervals of mag- 
netic northern i observa- 


are AU and AL index 
in jures to a 
from ground magnetic perturbations. (GRA) 


Artes Electromagnetic relationship of the magne 
tosphere to Vnuchkov, G.A.; Van 
bov, A.S. May 1976. Translated of USSR report PR-225. (NASA- 
TT-F—17035; 'PR—225). 29p. NTIS $4.00. 

Transversed disturbances 
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02/M! 
This is the first in a series of reports with the results of a 
major NASA program coordinating rocket, balloon, and ground- 
base auroral studies at Poker Flat, Alaska. The program, —— 
the code name AUROROZONE, was designed to study the effects 
wer altitudes through x-ray bremsstrah- in the numerical cross secuion determinations tO 
lung radiation. The interest in lower altitude effects focused on effects and more accurate representations of the atomic target result 
initial report presents preliminary findings on i heric new structure cooling rate which is between 
lasma state in the 60-230 km region as determined b the Naval 
|A)). . 89p. 
| amplitude scintillation S4 group path delay may be graphically 
pee a tad ee use of a poe code in conjunction with existing Subm-Submitted for Publication. 
scintilla electron ity models. The sige rahe The dependence of the chnege exchange lifetimes on the 
model is used for deducing average scintillation attributes and | mirror latitude for ions mirroring o the geomagnetic equator wat 
oo Model is used for ee ee electron density. re-computed by use of the improved h drogen istribution models. 
model is used directly and the latter model is in wer end spatial distribution of 
the neutral hydrogen environment through which the ring current 
ions traverse. The resultant dependence of the charge exc 
lifetime on mirror latitude is best fitted by the 
contains the charge exchange lifetime for equatori 
| 
outer magnetosp! ambient cold electrons being dep! at 
high altitudes). As ofthe magnetic mirroring ofthese down- Tor particular pends Wats 
flowing current a large potential drop is set up al the form the ti of the ot ati to desinn: aan aa 
y 
tions peaked at 90 deg as well as 0 deg. This model may oe 
a simple explanation of the simultaneous precipitation of electrons 
and collimated positive ions. (Author) (GRA) 
38583 | (N—76-25711) Auroral vector electric field and particle tions, Federal Bldg., Asheville, N.C. 28801. Subscription $25.20/ 
topology. Maynard, N.C.; year, single copy $1.60 this issue. ; 
|. (National Aeronautics and Prepared in cooperation with Cooperative Inst. for Research 
in Environmental Science, Boulder, Colo., Alaska Univ., College. 
en ae Inst., and National Center for Atmospheric Research, 
1 ler, Colo. 
Polar 3 was launched in northern Norway on January 27, 
1974. Traversing nearly 3 ~~ latitude, the rocket crossed over a 
stable IBC II auroral arc in the positive bay region and continued 
discontinuity. Measurement of the comely electric field vector, 
energetic electrons, and of the auroral N*? and O I emissions were 
used to study the convection topology in the pre-magnetic-midnight 
7. A strong anticorrelation was observed between the electric 
field and the precipitating energetic electrons. The inverted V nature 
of the electron pa pene at the convection boundary, compared 
with the lack of such structure over the arc which was within the 
itive bay region, leads to the conclusion that auroral arcs are ee 
sity . Lonosp! esearc. .)e 7 tract i i in the morning (event A 
NGL-39-009-003. 38p. (NASA-CR—148200; PSU-IRL-SAR—76/ SS latitude ionospheres is proposed. This model has 
1). NTIS $4.00. zonal lati structure and a potential drop about 50-75kV betweea 


PEs 


are® ware EF, 


On BR FESmES SESE 


AUG. 15, 1977 PHYSICS RESEARCH 3975 
and evening sides of the polar It is shown 38594 (AD-A—032940) An evaluation of mass integral scaling as 
tat typ af transport Shulstad, R.A. 
exist. (auth) Air ae Inst. of Tech., Wright- Ohio —_ 
Nov 1976. 2001p. (DS/PH—76-3). Q 1 


collisions are given for 
lies given for 
tum and heat tranafer between the ion fluid 


7 


i 


all directions i from 0 to 2.4 kilometers, 
density. (auth 


ate 


5 


38595 Analysis of high-altitude effects simula- 
Report for 16 Apr 1974—15 = 2 1975. age W.P.; 


“Gomtract 16 —311). OS MF 


Initial formulation of the analysis of the energy deposition and 


a 


infinite air transport data to generate en 
which purport to reflect the near exponential vertical variation in 
density of air. 

PHENOMENA 


REFER ALSO TO CITATION(S) 38582, 38589 


iorce Geophysics , Hanscom AFB, Mass. ; 
42p. (AFGL-TR—76-0028;A FGL-AFSG—39). NTIS $4.00. 
Comm: and earth observation satellites are 


( (GRA) 


R.R.; 


K. dows Univ. Iowa City 
Feb 1976. Contracts 60p. P 


with increases outside plasmasphere 


4—Jul 75. Stoeckly, R.E.; Stagat, R.W.; Kilb, R.W. (Mission Re- free-field radiation environments from atmospheric nuclear detona- 

search ers Soe Barbara, Calif. (USA)). 25 Jul 1975. Contract tions. Codes like SMAUG and ATR use mass integral scaling of 

DNAOO1-7: 144. 119p. (MRC-R—181). NTIS $5.50. infinite homogeneous air transport data to generate environments 

A compendium of cross sections is given for atomic collision which purport to reflect the near exponential vertical variation in 

processes relevant to high-altitude nuclear burst. Experimental or density of air. The results are presented in the form of a series of 

theoretical cross sections for elastic scattering, inelastic scattering, mass range curves for a particular source spectrum and source/ 

and charge exchange in ion—neutral and neutral—neutral collisions receiver altitude. These curves may be used to extract multiplicative 

lutral and electron—ion MIS correction factors. A series of MIS isoerror contours, which 

report presents the results of a comprehensive evaluation 

gral scaling (MIS) as applied to the atmospheric radi- 

port problem. MIS is an approximation used to predict the 

fadiation environments from atmospheric nuclear detona- 

es like SMAUG and ATR use mass integral scaling of 

923292L. being placed in synchronous earth orbit. To increase system hfe 

and survivability of these satellites, spacecraft designers and builders 

ization of the atmosphere outside the from a high-yield must better understand the synchronous space environment. The 

occurrence of environmentally linked anomalous behavior aboard 
the AIRCHEM computer code and are reported for altitudes of 15, several synchronous satellites has made the need for a better under- 

20, and 25 km and horizontal ranges of 0, 1, 5, 10, 20, and 30 km. standing of the synchronous environment particularly evident. 

from 1 mi to 1000 seconds and compared with the lumped to characterizing the synchronous orbit environment, and 

effects should provide the needed environmental definition. In 

interim, this report is directed towards ——— existing 

auon are identified th published data on synchronous conditions in a form useful to those 

design decisions about synchronous space 

DeTIONS O gCOmagnct 

nents of low energy electrons are simultaneously ob- 

equatorial orbiting Explorer 45 satellite. These events 

ed by the following features: (1) the vif emissions 

—_ the plasmasphere in the nightside of the magnetos- 

oe em 2 the vif emissions consist of two frequency regimes, one 

local electron gyrofrequency f/sub g/ and the other above 

f/sub g/; (3) the vif emissions below f/sub Pp are relatively broad- 

band whistler-mode waves characteristic of chorus and frequently 

have a conspicuous band of missing emissions near f{/sub g/. (4) the 

puere Gue tO multiple nuciear Durst: has been found that fluxes 0 emissions above f/sub g/ are electrostatic and typically have compo- 

- orders of magnitud yer than those due to nents near 3f/sub g//2 and, occasionally, higher frequency compo- 

nents are also observed: and (5) the onset of the emissions coincides 


pause back into the plasmasphere. (GRA) 
38599 (AD-A—031362) Role of charge 
in the ring current. Interim 


unstable waves 

1976. Con F04701-76-C-0077. 42p. P 2 
The role of charge exchange in generating anisotropy i 

ring current during recovery phase inside lasmapause 

plored. A simplified scenario is studied, in which the 

evolves from an initially isotropic di i ‘ 


vy-i beginning i 
to 0.2, proton EMC will most likely not be generated 


38600 (AD-A—032993) A controlled vif phase-reversal experi- 
ment in the Interim Koons, H.C.; Dazey, 


M.H.; Dowden, R.L.; Amon, L.E.S. 
4 Nov 1976. Contract F04701-7 


- iod for which the data were anal 
.5 pT. 


38601 (AD-A—033996) Plasma boundaries in space. Interim 


Schulz, M. (Aerospace Corp., Calif. (USA 
ysics Lab). 9 Nov 1916, Contract 


space 
essential step in the 
which is (in turn) isite to an analysis of the stability o’ 
boundaries agai perturbations. Topics discussed include the 


(N—76-22285) Data analysis for Skylab 
eter. Hill, C.W. (Science Applications, Inc., Hunt 
13 Apr 1976. Contract NAS8-31372. 96p. (NASA-CR— 


are examined. The instrument is sensitive to protons in the energy 
range 18 to 400 MeV. A partial failure of the spectrometer restricted 
spectral analysis to two energy bands, 18 to 27 MeV and 27 to 400 
MeV. The directional data showed that a Gaussian angular distribu- 


that the AP3 
factors of 2 to 5 


int indi 
down to 18—27 MeV is high by 


L mapped. In the 27 to 400 MeV range, the 
to 100 percent low at low and high values of L, 
medium L values in the B-L space mapped. (auth) 
38603 (N—76-22800) Possibility for 
pheric and ionospheric magnetic field disturbances 


Astrophysik, 
traterrestrische Physik). 


the 
. (Max-Planck-Institut fuer Ph 


uenchen y, F.R.). 
Jun 1975. 149p. (MPI-P. ‘s 


distinguishing 
near 


1 Space Administration, 

Space Flight Center). Sep 1976. 
76-220). Q 03/MF 

probe instrument on Explorer 45 

to 


results suggest 
wind induced convection is partially shielded from the 
the intensity of the convection is increased, it more effectively 

nearer to dusk and eliminates the quiet-time bulge near noon. ( 
38605 (N—7623118) Observation of bow shock protons at the 
lunar orbit. M.S. thesis. Benson, J.L. (Rice Univ., Houston, Tex. 

Dept. of Space Physics and Astronomy). Apr 1974. Contract 
NAS9-5911. 248p. (NASA-CR—147653). NTIS $8. 

Protons with i ing from about 500 eV to 3,500 eV 


TO CITATION(S) 38720 


ga 
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electrons/cm?-s-sr-keV; less pronounced enhancements sometimes po 
occur for electrons with energies as high as 70 keV; and (6) the 
; cessation of the emissions coincides with a drop in the electron 
intensities to their pre-enhancement levels which are of the order to 
10° electrons/cm?-s-sr-keV or less. This Ag low energy electron 
intensities occurs before or when the satellite crosses the plasma- 
exchange in generating ¥ 
J.M. 
b.). 5 
in the The possibility of distinguishing these disturbances and sepa- 
S$ ex- rating both contributions in the case of mixed disturbances was 
opy investigated by using magnetograms produced by Indian magnetic 
easily studied 6 shiiunge tne Ww neh be- electrojet the ionospheric fiel has a stronger variation in the 
ioe north—south direction than the magnetospheric fields. Currents are 
pause emit ion electromagnetic cyclotron waves (which can induced in conductive earth layers, mainly the ocean, the magnetic 
cause SAR arcs by electron heating), with sulsequent destruction of field of which adds to the primary field of the disturbance and shows 
J anisotropy in the wave-emission process. As long as finite-amplitude a different configuration along the coast as a function of either 
waves are present, gain and loss of a, will be in rough ionospheric or magnetospheric disturbance. The data, available from 
equilibrium, and the se distribution will no longer evolve as only three stations, proved insufficient for any far reaching conclu- 
it would if only charge exchange were operating. The amount of sions. Proposals are made for extension of the investigation. (GRA) 
energy lost to the waves is related to the charge-exchange loss rate 
with the aid of — moment equations; it seems to be ade- 38604 (N—76-32750) Plasmapause revisited. Maynard, N.C.; 
quate to power SAR arcs. The role of heavy ions is considered; Gebowsky, J.M. (National A 
generally, these ions tend to damp the proton-generated waves. This Greenbelt, Md. (USA). Goddard 
damping is quite sensitive to the very-low-energy portion of the 35p. (NASA-TM-X—71204; X—62 
-ion distribution ion, but not to the thermal com t. If Saturation of the dc double 
was used to identify the plasmapa 
study statistically the average position of the plasmapause over 14.5 
hours of magnetic local time under differing magnetic conditions. 
The afternoon—evening bulge in the L coordinate of the plasma- 
LT during magnetically quiet periods and shifted toward dusk as 
0, activity increased, but always post dusk. During quiet periods a 
, - as activity inc ; avi time di i 
peer 1973 operations of the transportable very-low- plasmapause position during high magnetic activity was irregular in 
trolled phase changes of the transmitted wave on the magnetospheri- the of — — ~ 
cally propagated signal received in the conjugate region. At periodic 
intervals, the phase of the driving voltage was changed (essentially 
instantaneously) by 180 deg. The amplitude of the 6.6 kHz signal 
detected in the conjugate region went to zero and recovered with a 
characteristic time constant of 33 msec. This is ten times longer than 
the antenna current response time and is in fact comparable with 
characteristic electron interaction times with whistler-mode waves. 
Between the times at which the phase reversals occurred, the 
received signal was amplitude of the modula- 
tion was about 26 msec. An upper si was present in the 
spectrum while these pulsations were occurring. These characteristic were ob ed by the suprathermal lon Detector Expermen 
times are in general agreement with theoretical predictions of band- (SIDE) on both the dusk and dawn sides of the magnetosphere. On 
widths, growth rates, and particle weaving Supeatiee for whistler each lunation these particles appeared as a rather continuous phe- 
instabilities in the magnetosphere. Data obtained from the controlled nomenon for 3 to 5 days after crossing from the dawn-side magneto- 
transmissions and from lightning generated whistlers propagating in sheath into the solar wind and for about 2 days prior to entering the 
the same duct were combined to determine the plasma and wave dusk-side magnetosheath. Data from the SIDE and from the Explor- 
er 35 lunar orbiting magnetometer were analyzed, and these data 
evel at which the field of the wave saturated. During the indicated that the transverse ion flows observed by the SIDE in the 
lyzed, this was found to be and post-bow shock cocssing segicas of the lunar 
to these i solar wind particles. A computer model based on 
synthetic particle data produced by this model are in agree- 
Space ment with the observed data. (auth) 
Q 02 7 
This work is primarily a survey and review of recent theoreti- 
cal progress in the identification and characterization of plasma ATOMIC, MOLECULAR, AND CHEMICAL 
following: use; Bow shock and heliopause; Interp! 
sector eS, neutral sheet; Plasmapause; Convection detection using resonance ionization spectros- 
ational Laboratory, Oak Ridge, Tennessee 37830). 
jo. 6, 2283-2292(Jun 1977). 
ing technique which can detect a single atom of 
10** or more atoms of another 
time resolution, was utilized to study the 
of less than 100 cesium atoms in a small volume 
led with inert yee pre measurements of the 
number of atoms in a volume at an arbitrary time 
were recorded for the first time in order to obtain a statistical 
distribution giving the fluctuation of the number of atoms around the 
On parameter of at least /U degrees is required for the low-energy mean value. Numerous other physics applications of the one-stom 
band, at least 40 degrees, for the high energy band. The data, detector are briefly described. 
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BEAMS AND THEIR REACTIONS 


pot age | Review of molecular beam research in 
Aeronautics and Astronautics 1970—1975. 
L.; Wachman, H.Y. 

SA)). Jun 1976. Con- 


related 


sodium atoms from surfaces by hydrogen ions. Stoner, 
Jr. (Arizona Univ., 1976. 
Contract NO0014-75-C-0499. 5p. NTIS $3.50. 

We have observed optical emission at A $89.0 nm by sodium 
atoms sputtered from so ae drogen molecular 
saw no broadening or shifts of this Hine relati : 


(AD-A—033487) Helium atomic beam scattering from 
nia State Univ., University Park (USA). Research Lab.). 5 
Contract NO0017-73-C-1418. 78p. (TM—76-250). Q 05/ 


proven to be useful for the measurement of time-of-flight and which 
may be used to observe the relative pulse shape. Biased ion collec- 
tors and difficulties associated with their use are also discussed. 
38612 (N—76-22214) Research investigation of the physical in- 
teractions and associated with sub-micron 

Roy, N.L. (TRW S 


particles. Final report. ystems 
Beach, Calif. (USA)). Jul 1975, Contract NASW-2720. 


Redondo 
67p. (TRW— 


microparticle impacts on a tantalum target, 
velocity range. 


consist 
ments over the 1 - 8 
38613 
croscopy, October 


i wer ionization 
ae Workshop on high 


in 


will 
thickness for directly’ in 
instruments. The 


W. (Univ., Bonn). pp 241-243 of in Electron and photon interactions 
with atoms. Kleinpoppen, H.; McDowell, M.R.C. (eds.). New York; 
Plenum Press (1976). 

From International on electron and photon inter- 
actions with atoms; Stirli nited of Great Britain and 
See CONF-74077 
A source of polarised electrons using the Fano effect on 

90 percent. Referring to the more detailed description of the 
tus giver in von Drachenfels etal (1974), an improvement 
light source which increases the repetition rate to 1 Hz is reported. 


and photon interactions with atoms. ; McDowell 

M.R.C. (eds.). New York; Plenum (1970. 
mposium on electron and photon inte. 
Stirli nited Kingdom of Great Britain and 

16 Jul 1974). 
with of i 


cross sections from 
At 4593 A. the 1/2/ state had sigma/: 
0.5) x 10-** cm? At 4555 A, the pe 3/2/ state had 
sigma/sub = (8.8 +- 1.6) x 10°" cm 
ments made in collaboration with 


38616 AIK yields with proton clusters. Chen, F.K.; 
bert, R.; Brandt, W. (Department of Physica, New York University, 
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the nuclear tochalgnes is the of prompt radiation such 
as gamma-rays neutrons from ion-induced reactions. In addition 
the M.LT. a_scintillator- i detector is described which has been 
tract DAH 73-C-0013. 32p. NTIS $4.00. - * 
In the course of the research program into phenomena Hl 
to gas—surface interaction which the authors conducted over the 
last several years, the broad objective has been to seek answers to 
the following general question: Given a stream of gas molecules of . 
predict the velocity and flux distributions of the streams which leave : : : = studied as a 
the surface. Beginning with very simple configurations, they have means of performing microparticle composition one. Tor) 
attempted to account for an increasingly detailed extended set of TOF) 
properties of the solid surface, of the gas stream and of the interac- system for lanthanum hexaboride, carbonyl iron, and aluminum 
ith a view to ing molec transport p! t hs of representative ion 
on inert metallic surfaces such as the skins of satellite vehicles in : studied. oo 
inter on ins ond comes in histograms are presented of the total charge collected as well as the 
Brownian motion in the upper atmosphere. They have begun to charge collected in each observed ion mass group. Data show that 
study the mechanism of interaction of molecular and atomic oxygen potential ele- 
on graphite surfaces. (GRA) 
38608 AD-A—029947) Experimental limits on the velocities of electron mi- 
keley (USA). 
Lawrence Berkeley Lab.). 1976. Contract W-7405-ENG-48. 172p. 
Dep. NTIS $6.75. 

The resolution and unique identification of individual atoms 
and point defects and their environment is itself a unique scientific 
achievement. In order to accomplish this, however, it will be neces- 

sodium atoms ejected from surfaces in this way. Our results are microscopes requiring a substantial capital investment. use of 
consistent with the hypothesis that the stomic sodium cloud sur- such a hi 
rounding Io is prod : hanism it) can give an improvement in resolution by a factor 
7 7 Soe ‘ROBA) ive to present instruments, for images which can be 
38609 (AD-A—032441) Improvement of electronics reliability sea directly in terms of atom positions. This will take us past 
by rf sputtering techniques. Final report, 1 May 1975—1 May 1976. a critical barrier (2 A), the interatomic distance in solids, and open 
Grantham, D.H.; Swindal, J.L. (United Technologies Research up the entire field of study of atomic configurations, and consequent- 
Center, East Hartford, Conn. (USA)). May 1976. Contract N00019- ly many fields of research, since information will be obtained which 
75-C-0465. 118p. (UTRC/R—76-922139-4). Q 06/MF AOl1. is hitherto unavailable. Convenience and versatility of observations 
Electromigration in rf sputtered films of aluminum by a factor of 3 or 4 in specimen 
alloys was documented. Conger content was 1%, 8%, and 13% retable images compared to 100 kV 
nominally. At less than 200 C and current densities of less than 3 trast for individual atoms or atomic 
million amps/? the films with 1% copper exhibited significantly in ; enhanced by a factor of 2 or 3. This 
life than the films with higher copper content. Beryllium workshop report discusses in detail the many facets of microscopy at 
a was sputtered from a BeO target and reactively from a atomic resolution including theory, instrumentation, many potential 
beryllium target. Constitutive stresses were reduced until the films fields of application and the need for a National Facility to accom- 
inki i jum proved to be ex iy di it in presence 
of the activated oxygen species introduced during Films 
approximately 0.001 inch thick were deposited on substrates 
without thermal stress cracking. Columnar growth of the beryllium 
oxide was observed in all cases. 
Thesis. 
Several improvements were developed for the atomic beam 
sample and the titanium sublimator, methods of precise align- 
ment, and more accurate measurement of the beam angles. Measure- 
ments were made on the selective adsorption energy levels of He on 
NaF. Three levels were determined with good accuracy and a fourth 
From these, a well depth of 7.5 
meV and a Van Waals constant, C(3) = 140 MeV - A squared, 
can be estimated. Measurements of intensities of diffracted beams 
were also carried out, and the two new phenomena recently predict- 
ed on theoretical grounds were found, These are the occurrence of 
diffracted states) and the splitting of degeneracies in the energy 
levels due to perturbations by the periodic potential. Both of these 
effects provide new approaches to the determination of the potential y ano effect. Its advantages over ano effect are described, 
parameters. as well as its own i lems. Measurements of the absolute 
38611 (AD-A—033691) Diagnostics for intense pulsed ion 
beams. Memorandum report. Y: F.C.; Golden, J.; Kapetanakos, 
CA. (Naval Research Lab., Washington, D.C. (USA)). Oct 1976. 
i |, and iques for intense pulsed ion University of Bonn gave an electron spin polarization of 50 percent, 
venms are presented. Especially important is a detailed description of a pulse intensity of 10” epp, and a pulse repetition rate of 2 pps, by 
the measurement of delayed radioactivity from nuclear reactions the 7*P/sub 3/2/ intermediate state of Cs (laser tuned to 
induced in a target by the ions. This activation analysis provides the 4559A). Plans for further measurements are described. 
per pulse that is presently available. A ilation of yields and 
Cross sections for several nuclear reactions is given. Included among 


New York, New York 10003). Phys. Rev. A; 15: No. 6, 2227- 
2229(Jun 1977). 

Beams of H2* and Hs* produce x ra rays, respectively, with 4% 
and 8% smaller per than a H* beam of kinetic energies 
between 90 150 keV/amu. These effects are accounted for 
quantitatively by the enhanced stopping power of Al for ions 
moving in tight clusters. 


ATOMIC AND MOLECULAR PROPERTIES 


REFER ALSO TO CITATION(S) 38656, 38657, 38660, 38674, 
38684, 38685, 38691 


38617 (ORNL—5207) Atomic data for controlled fusion re- 
search. Barnett, C.F.; Ray, J.A.; Ricci, E.; Wilker, M.1.; McDaniel, 
E.W.; Thomas, E.W.; Gilbody, H.B. (Oak Ridge National Lab. 
Tenn, (USA). Feb 1977. Contract W-7405-ENG-26. vp. Dep. NTIS 


Presented is an evaluated graphical and tabular compilation of 
atomic and molecular cross sections of interest to controlled thermo- 
nuclear research. The cross sections are tabulated and graphed as a 


Photoabsorption of the 4d electrons in xenon and barium: a 
Ederer, D.L.; Lucatorto, T.B.; Saloman, E.B.; Madden, 
J. (National Bureau of Standards, we os 
and interactions wi 

C. (eds.). New Yorks 
ium on electron and photon inter- 
atoms; Stirli nited of Great Britain and 

Northers Irelend (OK) (16 ul 1974). 

The 40 absorption 6; of and barium show 

spectra of xenon very 
different behavior. In xenon the cross section was measured for two 
ging to the 4d°(*D/sub 5/2,3/2/) limit. 
ue, the amplitudes and widths of these 
i widths of the resonances are essen- 
tially constant, but the widths of the resonances converging to the 
4d°(?D/sub 5/2/) limit (N/sub V/ edge) are somewhat narrower 
than those converging to the 44°(2D/sub 3/2/) limit (N/sub IV/ 
edge). The oscillator strength in these 4d°(?D/sub 5/2,3/2/)np 
series is small (0.06) compared to the total continuum oscillator 
contracts in excited barium and overlaps the 4d orbit, This ital 
contracts in excited barium and ov the 4d orbit. This contrac- 
, of the 4d°f configuration 
while ‘the, electrostatic ex- 


produces 

yields 44°(?D/sub ub 3/2/) 
resonance. A suggested classification of these features is given with 
the aid of known features of the La I Finally, from the 
known x-ray splitting of the N/sub IV,V/ threshold and ae 
between the 6s*(S) levels in La I and 

the ionization thresholds of 4d electron were 


38619 Multiple photoionization of the rare gases. Samson, 
J.A.R.; of Nebraska, Lincoln). 133-139 of In 
MeDowell, M. " (eds). New York; Plenum Press (1 


or average per 
photon absorbed by Ne, Ar, Kr, and Xe was measured from the 
threshold of double photoionization to 107 eV. bones ore’ of 
double ionization is zero at threshold for the rare gases. For Ar, Kr, 
and Xe double ionization increases idly, giving an abundance of 
16 to 30% at 20 eV beyond the ionization threshold. In this 
region double ionization is constant or increasing slowly. At the 
creases rapidly. 


Anisotropy of the quenching radiation from metastable 
and deuterium atoms. Drake, G.W.F. (Univ. of Windsor, 


hydrogen 
Ontario); van Wijngaarden, A.; ry PS. 339-347 of In 
Electron and interactions wi H.; 
McDowell, M.R.C. (eds.). New York; Plenum Press (1 


ERA VOL. 2, NO. 15 


and photon inter- 
nited of Great Britain and 
(Sul 197) 
When ‘metastable 2s state of systems is 
quenched by a static electric field, the emission of the radiation is 
R= — K Yam + Yam), the of 
itted parallel at right angles to the quenching 
of 1 part in 1000. The results are in good t with theoretical 
From the asymmetry R the v: ue of the Lamb shift can 

deduced to the same degree of accuracy. The implications 

for the determination of Lamb shift in heavy hydrogenic i 


; McDowell, M.R.C. (eds.). New York; Plenum Press 
Ireland (UK) ul 197). 
See CONF-740778— 
Some basic techniques for obtaining absolute Pace and 


38622 

the n = 3 shell of atomic 

Boulder). pp 365-374 of In Electron and 
atoms. ire H.; McDowell, M. 
Plenum Press (1976). 


From International s 
actions with atoms; Stirling, United 
Northern Ireland UK) 1974). 


beam incident on atomic hydrogen is 
lied axial electric field and that this 
direction of the applied field. This 
herent s 


Theory of electron—photon coincidence experiments, 
Blum, K.; Kleinpoppen, H. (Univ. of Stirling, Sooteet. pp 501-514 
re interactions with atoms. Klein H; 


Quantum defect theory of excited '=/sub u/* levels of Ha. 

Atabek, O. (Univ., Paris, Orsay, Prigee, Taig, = pp 613-620 of 

hoton interactions with a H; 
(eds.). New York; Plenum Pre Press 


function, ./sub p sigma/(R), of simple sigebraic 


Ze 


ZB 
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briefly discussed. 

38621 New measurements of differential and integral cross sec- 
tions for electron impact excitation of the n = 2 states of helium. 
Joyez, G.; Huetz, A.; Pichou, F.; Mazeau, J. (Univ., Paris). pp 349- 
. 364 of In Electron and photon interactions with atoms. Klein 
on Of energy for Collision processes involving heavy Cc. 

electrons, and photons with atoms and ions. Also included are 

sections on data for icle tion through macroscopic 
first applied to the n = 2 levels of He. In intermediate impact 
energy range (30 eV to 50 eV) the measurements made by different 
groups — well with each other. New results close to the thresh- 
old (0.2 eV to several eV above threshold) are also reported. Within 
0.2 eV of the threshold, the many inherent experimental problems 
which exist in this region are in the process of being solved. 

of different L states in 

S.J. (Univ. of Colorado, 
pate interactions with 

.C. (eds.). New York; 

on electron and photon inter- 
Kingdom of Great Britain and 

Mahan and his colleagues have recently shown that the 
Balmer a flux emitted in a direction icular to an electron 

lent on the value of an 
is asymmetric in 
ult is interpreted in terms of 
of different orbital angular 
momentum states of the n = 3 shell. The observed asymmetry is 
specifically related to superpositions of states of opposite parity 
which represent electronic charge distributions displaced with re- 
spect to the nuclear charge by the collision process. This work is 
related to results of beam foil spectroscopy in which observed beats 
are ascribed to coherent excitation at the foil. The interpretation of 
lange interacuon Grives tie term COMMgurauon 1U such observations of the effects of coherent excitation processes in 
eV above the limit. Furthermore, extensive mixing of the 4d°6s? terms of the dynamics of the collision processes greatly enhances our 
physical insight into such processes. The work of Mahan and his 
colleagues provides the first case of the extension of these ideas to 
binary collisions. 

From International ey on electron and photon inter- 
actions with atoms; Stirling, United Kingdom of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 

See CONF-740778—. 

The theory of electron—photon angular correlations previ- 

Om internauonal Symposium On clectron and photon inter- ously given by other authors was formulated in terms of density 
matrices in the helicity representation. The formalism is developed in 
some detail because the methods used and most of the formulas 
obtained are quite general and can be applied to atoms excited by 
electron impact as well as other mechanisms. The special example 
for the excitation of singlet P states of helium is discussed in detail 
and reference is made to beam-foil excitation of the same states. 
actions with atoms; Stirling, _ Kingdom of Great _ 

38620 Northern Ireland (UK) (16 Jul 1974). 

See CONF-740778—. 

f molecular 
quantum 
defect oa is used 


= 0 np sigma *2*/sub u/ 
et yg (v = 1) ionization 


atoms. H.; McDowell, M.R.C. (eds. “New 


From International sym ium on electron and photon inter- 
actions with atoms; Stirli nited of Great Britain and 
CONT UK) (16 ul 1974). 

and delayed emission of electrons from foil- 

*, and Be** ions at keV was measured. On the 
of ecenty cid geval tn the pom 


quintet states occur. Radiationless deexcitation with one excited 
spectator electron not involved in the transition is proposed. 


38626 Effect of LS term on some rare gas transition 


dependence 
Reno). pp 633-637" P.L.; J.R. Sr. 
we ; McDowell, M.R.C. (eds.). New Yor 
Pleaum Press (1 


From International symposium on electron and photon inter- 
actions with atoms; Stirling, United 
Northern Ireland nd (UK) (16 Jul 1974). 

-740778—. 


of Great Britain and 


methods due to the fact that in the semiempirical approach, only one 
radial dipole matrix element is used, while in the other calculation 
there are different radial dipole matrix elements for each LS term. 


38627 Resonance series in Heddle, D.W.O. of 
Klein H.; McDowell, M. (eds.). New York; 


(Theoreti- 

Alamos Scientific Laboratory, University of Cali- 
May 197), J. Chum. Phys: 6&: No. 10, 


muonium formation using thin gold foils in 
vacuum, Barnett, B.A.; Chang, C.Y.; Steinberg, P.; Orr, 
H.D.; Carroll, J.B.; Eckhause, M.; « Kane, JR Spence, C.B.; Hsieh, 
CS. (University of Mary ok Park, Maryland 20742). Phys. 
Rev., A; 15: No. 6, 2246-2251(Jun 1977). 

been investigated using an array of 200 thin (~ 1000 A thick) gold 
foils ex to a stopping p.* beam. By examining the observed time 

lence of the p* y spectra in various transverse magnetic 

by these gold foils placed in vacuum was 0.28 +- 0.05. 


COLLISION PHENOMENA 


REFER ALSO TO CITATION(S) 38257, 38590, 38621, 38622, 
38683, 38685, 39036 


(AD-A—026577) List of publications for reporting period 
1 January 1976—30 June 1976. Technical report. Sellin, I.A. (Tennes- 
see Univ., Knoxville (USA)). Jun 1976. Contract N00014-75-C-0474. 
114p. NTIS $5.50. 
This document is a serial technical 


leavy Ions and Associated 


be fi ing when avai is report 
supplements serially our November, 1975 Technical Report. (auth) 
38632 (AD-A—028381) Electron collision 
ble levels in N I, N 11, O I, O Hi, O IIL. Interim 


Pay M. (Naval Research Lab., Washington, D. 
6. 50p. (NRL-MR—3325). NTIS $4.00. 


potential with a cut-off parameter, which is deter- 
mined from the variation condition. Excitation rates have been 
computed for temperatures from 1,000 to 1,500,000K. (GRA) 


38633 (AD-A—028834) Ion—molecule reactions. Final 

21 May 1969—20 May 1976. W.S. Gohns Univ 
Baltimore, Md. (USA). 
DAH04-69-C-0073;DA HC04-72-C-0033. 6p. NTIS $3.50. 


ynamics 
number of mechanisms are indicated, but the scheme is complex and 
has not as yet been completely unravelled. (auth) 


38634 ary Chemical 


of the wise potentials, which follow a 1/r* dependence on the 
The authors obtained absolute values for total 


oad 


4 
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to fit the recently observed spectrum of photoelectron technique, and energies of M and N levels have been 
levels, extending from n = 4 up to calculated by the Dirac-Fock method. Theoretical and experimental 
threshold. The calculations reproduce energies agree satisfactorily, with the largest difference occurring for 
poe Lore pam taking place between —- series of differ- the 4p subshell, and thus for Mzeta x rays. Present predictions and 
ent vibrational quantum number, 0 less than or equal to v less than or those of Huang et al. are in good accord, as are our re foe ee tal 
wal to 5. The resulting function p/sub p sigma/(R) is directly data and Porter and Freedman’s evaluation. Experimental values of 
related to the Born—Oppenheimer potential energy curve of the linewidths are found to compare well with theoretical Hartree-Slater 
electronic states involved. The results are discussed with reference values. 
to the processes of vibrational preionization and vibrational predisso- 
ciation. POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
38625 Auger spectroscopy of foil-excited beryllium ions. Bruch, ATOMS AND MOLECULES 
R. (Institut fuer Atom- und Festkoerperphysik, Berlin); Paul, G.; a 
Collision Phenomena in the MeV/ 
A comparison is made between the standard semiempirical : , accumulated reprints of books and 
method of treating rare gas — and an ab initio frozen-core articles plus preprints and other abstracts of work to be published 
Hartree-Fock calculation which uses an LS 7 basis set. For are included, - with a 7 of these items. Further : 
e been calculat- 
ed for transitions between terms of the —= configuration of 
jum ; neutral and ionized nitrogen and oxygen. cross sections have 
From International oe on electron and photon inter- been obtained by a distorted-wave approximation, and the accuracy 
actions with atoms; Stirling, United Kingdom of Great Britain and of the results is estimated by a comparison with the close-coupling 
Northern Ireland (UK) (16 Jul 1974). method and with the exact-resonance approximation. For neutral 
See CONF-740778—. nitrogen and oxygen, the DW method is improved by the inclusion 
The classification of resonances observed in the optical excita- 
tion functions of helium is discussed, and shows that there are series 
of terms 1sns?(?S) and isnsnp(?P). Two other resonances are identi- 
fied as my AM and possibly Isp CS); these may also be members 
of series. Strong features in the 3°D and 4*°D excitation functions are 
identified as shape resonances in the n*X terms of helium, where X 
signifies the term having the maximum possible value of angular 
momentum. Some sharp and weak features are noted in both the 3S 
and 3D excitation functions at energies where Feshbach resonances The cross sections, threshold ang distribution and energy 
cannot occur. of the ionic product from the reaction C* (D2,D)CD* were investi- 
gated as a function of projectile ion energy. The cross sections for 
38628 Gaussian basis sets for molecular calculations, The repre- both the ground-state and the first-excited-state reactions of B* with 
Dz were also measured as a function of B* kinetic energy. The 
electronic states of HxO* and HsO* produced by electron bombard- 
ment of water vapor were identified. Dynamics of the reaction 
H2O* (D2,D)H2:DO* were studied and the cross section and thresh- 
old of the reaction H2O* (H2,H)Hs* were measured. Similarly, the 
cross sections and the threshold of the reaction Ds* (Ds,D:O)Ds* 
~ dal 7, and 3d/sup n/ configurations of transition-metal atoms. were determined. These measurements permitted an accurate dter- 
compared to accurate Hartree—Fock calculations, the (4d) mination of the proton affinity of H2, D2 and D’O. A study of the 
and in the literature, which have been for 
the 4s*3d/sup n-*/ configuration, can lead to errors of several eV 
for states of where the 3d — become 
more diffuse. augmented sets reported here consist of a single 
diffuse basis function added to the original sets, where the orbital reactivity and molecu‘ar beam 
exponent of the added function was optimized for the 3d/sup n/ = = he ee tee J.B.; 
ond contraction schemes are presented for (USA) Dept of Engineering and Applied Science). Jul 197 
38629 Energies and widths of major M x rays of neptunium. The research program detailed in this final report concerns 
Krause, M.O.; Nestor, C.W. Jr.; Oliver, J.H. (Oak Ridge National the measurement of integral cross sections for a large number of 
rer Oak Ridge, Tennessee 37830). Phys. Rev., A; 15: No. 6, molecules. From such cross sections it is possible to determine the 
2335-2338(Jun 1977). so-called van der Waals or C6 coefficients for the attractive i 
Heures and widths of Ma, M8, and Mzeta x rays and 
energies of N, to N; levels have been determined for Np by the 


scattering cross sections at velocities well-defined for each of 38 
different systems involving Ar and a variety of 

chiefly hydrocarbons. From these scattering cross sections C6 values 
for each system were deduced. Using the values of these coefficients 
obtained from the cross section measurements, they were also able to 
test a mixing rule recommended by Kramer and Herschbach which 
diene ones estimation of force constants between unlike molecules from 
their interaction with a common partner. They have evaluated the 
method as a predictive tool for the estimation of transport and 
thermodynamic peerandl a which depend upon the attractive forces 
between molecules. (GRA) 


38635 AD-A—031177) = 1,2, 


Corp., (USA). h Sen 1976. 
Contract El 136-0076 NTE NTIS $4.00 


The vibrational relaxation times of HF( = 1, 2, and 3) were 
measured in H2, Nz, and CO: by a laser-induced fluorescence tech- 
nique. The upper vibrational levels were produced by sequential 
absorption in which HF(v = 0) was pumped first to HF = 1) and 
subsequently to HF(v = 2) and HF(v = 3) by photons from a pulsed 
multiline HF chemical laser. At T = 295 K, the relaxation rates of 
HF(v = 1), HF(v = 2), and HF(v = 3) in He were found. (GRA) 


38636 a Electron impact rate coefficients for the 
low lying metastable states of O, O*, N and N*. Interim report. Ali, 
A.W. (Naval Research Lab., Washington, D.C. (USA)). Sep 1976. 
17p. (NRL-MR—3371). NTIS $3.50. 

A set of electron impact excitation rate coefficients for the 
low lying metastable states of O, N, O(*), and N(*) are presented. 
These rates are obtained by using recent and more accurate cross 


and communication problems of a disturbed 
atmosphere. 


38637 (AD-A—033652) Inelastic collisions of excited atoms. 
Annual report, 1 Jul 1975—30 Sep 1976. Gillen, K.T.; Miller, T.M.; 
Peterson, J.R. (Stanford Research Inst., Menlo Park, Calif. (USA)). 
30 Nov 1976. Contract N00014-76-C-0118. 84p. (SRI-MP—76-105). 
Q05/MF 

The interaction of metastable rare gas atoms with ground 
state atoms is being investigated in the energy range from several eV 
to 1 keV. Emphasis is on collisional ionization and collisional excita- 
tion transfer. Additional work examines details of the charge transfer 
reaction used to produce the fast metastable atom beams. 


Low-energy electron scattering from CO. 

using the frame-transformation theory. Chandra, N. 

— Aeronautics and fae Administration, Greenbelt, Md. 

SA). Goddard Space Fii; yes Jun 1976. 112p. (NASA-TM- 
X—71134;X—602-76-135). S $5.50 

Subm-Submitted for Publication. 

The Wigner-Eisenbud R matrix method has been combined 
with the frame transformation theory to study electron scattering 
from molecular systems. The R matrix, calculated at the boundary 
has been transformed to the space 

in order to continue the solution of the scattering equations in 
the outer region where rotational motion of the nuclei is taken into 
account. This procedure has been applied to a model calculation of 
thermal energy electron scattering from CO. (auth) 


38639 Electron—alkali scattering and photodetachment of alkali 
negative ions. Moores, D.L. (University Coll., pp 
of In Electron and photon interactions with atoms. Klein 
McDowell, M.R.C. (eds.). New York; Plenum Press cs 

From International symposium on electron and photon inter- 
actions with atoms; Stirling, Uni i of Great Britain and 


i scattering of electrons by neutral 
alkali metal atoms and the photodetachment of the alkali negative 
ions is discussed, with particular reference to the behavior at the first 
excitation threshold. Elaborate calculations of the photodetachment 
cross sections and angular distribution of the electrons ejected in 

lhotodetachment of Na~, and K™~ are described. Agreement 
Casas length and velocity forms and with experiment is good in 
the case of the first two ions but not as good for K~; it is shown that 
improved results are obtained if a different model is chosen for the 


the threshold behavior. Similar effects in the photodetachment of 
Rb™ and Cs~ which take the form of a “window-type” a 
below threshold are described and interpreted. In general, the 


reactions. Guidoni, A.G. 
i, R.; Stefani, G. pp 149-160 of In Electron and 
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interactions with atoms. H.; McDowell, M.R.C. (eds.). 
New York; Plenum Press TOT 

From International sympo photon inter- 
actions with atoms; er, Bee Kingdom of Great Britain and 
Northern Ireland = ul 
See CONF-7407 


Impulsive (ene) feats on atoms are briefly introduced, 
and results obtained on Ne, Ar, and Kr are summarized and com- 
with similar photoelectron data. It is seen that the intensities of 
Satellite peaks obtained at large or small momentum transfers are 
different. An attempt is made to give a unified treatment of all the 
satellite structure (shake-up and configuration-interaction peaks). 


38641 Phase shift analysis and dispersion relations. Bransden, 
B.H. (Univ. of Durham, Eng.). pp 161-179 of In Electron and 

interactions with atoms. Kleinpoppen, H.; McDowell, M.R.C. (eds.). 
New York; Plenum Press (1976). 


Northern (UK) pe: ul 1974). 
The ve amplitudes from 


measured cross sections is dies 
ing by neutral atoms, and the recent analyses of experimental daa 


; Griffith, T.C.; 
Killeen, T.L. (University Coll., London). pp 181- 18% 
of in Electron and photon interactions with atoms. 
a Feds.). New York; Plenum Press (1976). 
jum on electron and photon inter- 


scattering are given. 


38643 Testing of classical and quantum-mechanicul criteria for 
Heer, F.J.; Jansen, R.H.J.; Los, J 
Molecuulfysica, Amsterdam). pp 185-189 of In Electron aad photon 
interactions with atoms. Kleinpoppen, H.; McDowell, M.R.C. (eds.). 
New York; Plenum Press (1976). 

actions with atoms; S nited Kingdom of Great Britain and 
Northern Ireland (WK) (16 ul 1974). 

See CONF-740778—. 

Experimental data for differential elastic i 
3000 eV Slectrons by He. Ne, and Ar are analyzed on 


le and Ar. However, gets 
between sigma( theta)sin(theta)/E and E theta which 
a classical ximation. The ranges of E and theta for whi 
criteria the universal relations to be valid are consistent with 


experiment. 


38644 Spin polarization in electron—atom scattering. Bederson, 
B.; Miller, T.M. (New York Univ., 
and photon interactions with atoms. Klein H.; McDowell, 
MRC. (eds.). New York; Plenum Press (1 


yo nse 


yo 8 2. 


coor 
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From International symposium on electron and photon inter- 

38642 Corrections for forward scattering to positron—helium 
Northern Ireland (UK) (16 1974). 

See CONF-740778—. 

In the cross section data for positron collisions with atoms 
and molecules published by Canter et al. (1972, 1973, 1974) no 
attempt was made to allow for forward scattering and forward 
inelastic collisions. At energies above 50 eV the measured cross 
sections were, therefore, too low. A method of deducing the true 
cross sections over the entire energy range 2 to 400 eV has now been 
a and the corrected cross sections for positron—helium 

| 
Northern Ireland (UK) (16 Jul 1974). 
See CONF-740778—. 

actions with atoms; ay | nited Kingdom of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 

See CONF-740778—. 

A summary of recent work at New York University on the 
scattering of low energy electrons by alkali atoms with spin analysis 
is presented. In particular, new measurements of total cross sections 
for the scattering of low —_ electrons by lithium in the energy 

: : : range of 0.6 to 10 eV and differential elastic spin exchange cross 
ground state of K~. Structure in the cross sections for these ions is sections for sodium at 0.6 eV are ited and compared to recent 
shown to be due to a combination of the effects of a resonance and calculations. In addition, the problem of superelastic scattering from 

laser-excited hyperfine states for the xP) 3S) transitions in sodium : 
with spin analysis are discussed. It is shown how such measurements, 
performed using the recoil technique, are equivalent to the time- 
reversed double-coincidence experiment with polarized beams, and 
exchange scattering amplitudes. 

Walker, D.W. (Univ. of Edinburgh). pp 203-213 of In Electron and 
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« tos York; ork; Plenum Pree 


1974). 


7 spin polarization on resonance scattering by 

neon. Suzuki, T.; H.; Saito, M.; Igawa, H. (Sophia Univ., 
Tokyo). pp 29-233 of In Electron and tee interactions with 
atoms. ; McDowell, M. (eds.). New York; 


of Geet and 


38647 Asymmetry in the single scattering of 
Electron hoton interactions with atoms. 
Nebona MC (eds.). New York; Plenum Press (1976). 
ana jum on electron and photon inter- 


Electron impact excitation of light 
McDowell, M.R.C. (Royal Holloway Coll., Surrey, Eng.). 
and photon interactions, with atoms. 
H.; McDowell, M.R.C. (eds.). New York; Plenum 


on electron and photon inter- 
Kingdom of Great Britain and 


eikonal treatment of electron—atom colli- 
sions. Flannery, M.R.; McCann, K.J. (Georgia Inst. of Tech., Atlan- 
is) pp 275-283 of In Electron and photon interactions with atoms. 

; McDowell, M.R.C. (eds.). New York; Plenum 


on electron and photon inter- 
i of Great Britain and 


Jr. (Univ. of 
interactions with 
C. (eds.). New York; 


3981 
inter- 


From and photon i 
actions with atoms; S nited of Great Britain and 
Northers Ireland (UK) (16 ul 1974). 

See CONF-740778—. 

An analysis is made of intermediate 
scattering via a comparison of the Born series and and the Gnuber series. 
The im of a consistent treatment of the 
mation is used to obtain the most complicated of the necessary 
corrections, namely, the real part of the third-order term. The fact 
that the Glauber series, at least for s—s transitions, has a range of 
angular validity encompassing all angles enables one to gi 
complete picture of angular distributions in elastic e~ + H e+ 
He scattering, as well as in the excitation of atomic hydrogen to the 
2s state. Moreover, it is shown that for 1s—2s excitation at 

than are needed at large angles in elastic scatter- 
in Fee tend p excitation one shows that a simple Glauber calcula- 
tion fails seriously at large angles but Born-series methods can be 
used to obtain the correct asymptotic form of the 1s—2p differential 
cross section in this region. 


38651 Ab initio optical model of elastic electron—atom 

eee Ss McDowell, M.R.C. (eds.). New York; 
Plenum Press (1 6) 


« ium on electron and photon inter- 
actions with atoms; Sti nited of Great Britain and 
CONF? (UK) 1974). 


accounts for long range forces (arising from the polarization of the 
target) and absorption effects. Exchange effects are also included by 
using a pseudopotential. The theory is illustrated by a detailed 
treatment of electron—helium and electron—neon collisions. Results 

are in excellent agreement with recent absolute experimental data. 


J.F. (Queen's Univ., Belfast). photon 
interactions with atoms. Klein McDowell, M.R.C. (eds.). 
New York; Plenum Press (1976). 

actions with atoms; S Kingdom of Great Britain and 
Northern Ireland (UK) (1 wo 

See CONF-740778—. 

Absolute values were determined for electron—atomic hy- 
drogen cross sections. The method of calibration is based upon 
phase shift analysis of relative angular distributions of elastically 


processes: elastic scattering from 1.2 to 8.7 eV and at 100 e 


spectra 
old; differential cross sections for electrons losing 10.2 eV in excitin 
the n = 2 states from 50 to 680 eV. The elastic scattering differen 
cross section values at low energies 


coupling with 
is, with those methods that correctly allow for exchan 
ization effects. The 'S and *P resonances are shown to by 
of 9.557 +- 0.010 eV aad 9.735 +- 0.010 eV and widths of 0.0454 +- 
experimen 
and wave phase shifts for singe and tri 
poem Bal the experimental data. The 
excitation cross section rm hey just above threshold are in t 
within the experimental accuracy with the best close-coupling pre- 
dictions. The resonances below the n = 3 level were detected in the 
10.2 eV energy loss electron spectra and angular distributions are 
the differential cross section values for 
those electrons that have lost 10.2 eV in exciting the n = 2 states are 


large angles is described by a csc‘ (0/2) 


38653 Details of collision dynamics from the electron scattering 
by laser-excited sodium atoms. Hertel, I.V. (Univ., a 

atoms. Klein; ; McDowell, M.R.C. (eds.). New York; 
Plenum 6). 


jum on electron and photon inter- 
actions with atoms; Sti nited Kingdom of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 

volved in the laser 

using pumping process in in 
excitation of atoms, details of the scattering dynamics for the elec- 


fr PHYSICS RESEARCH 
‘ Northern Ireland 
See 
The interactions which can cause changes in total spin in 
electron—atom collisions (spin—orbit), spin—spin, and spin—other- 
orbit interactions) are investigated for hydrogenic systems and for 
cesium by solution of the Dirac equation in a distorted wave 
ximation which takes the interaction between the incident and 
eleace electron 2s either the Breit or the Moller interaction. The 
results obtained indicate that spin—spin and spin—other-orbit inter- 
actions are important only at incident electron energies of 10-keV or 
more, but that spin—orbit interactions are important for heavy atoms 
even at very low energies. 
From Internatio 
actions with atoms; Stir) 
Northern Ireland (UK) 
See CONF-74077; 
The influence of the spin polarization of incident electrons on 
the differential cross section of elastic resonance ae by neon ‘ 
nance scattering is fo to strongly t on the degree o 
in polarization of the incident See Tenet suggest that 
the resonance scattering can be used as a spin-polarization analyzer 
of incident electrons in place of Mott scattering. energies is analyzed by using an optical potential obtained from first 
In addition to the static interaction, this 
It is argued that the measurement of the asymmetry in the 
single scattering of unpolarized electrons from a spin-polarized as- 
sembly of heavy alkali atoms is eminently suitable for the study of 
the interference between spin—orbit coupling and spin exchange 
effects. The reasons are: the observable asymmetry is a unique 
consequence of such an interference, and the experiment is a single- 
scattering experiment and hence more efficient than one involving 
electron polarization analysis. 
Press (1976). 
From International 
with atoms; nited 
pa ET cg _ accuracy Of 6 percent with values predicted by the variational, close 
Perturbation (Born) series, Born, eigen- 
function expansion, distorted wave, eikonal, and soap Soy 
(Green's function) methods for the theoretical study of electron 
impact excitation of hydrogen and helium at mg from the 
ionization threshold to the Born region are reviewed. results of 
recent calculations are compared, and analyzed in the light of 
absolute measurements of total and differential cross sections, polar- 
ization of the emitted photons, and electron—photon coincidence 
measurements. 
ions with nited 
Northern Ireland (UK) (16 Jul 1974). 
See CONF-740778—. 
A multichannel treatment of atomic collisions is presented 
and applied to the excitation of atomic hydrogen and helium by 
electrons with incident energy above the ionization threshold. The 
calculated cross sections compare very favorably with other refined 
theoretical procedures and with various experiments. ‘ 
38650 Recent progress in the application of eikonal—Born series 
methods in atomic physics. Byron, F.W. 
Amherst). pp 285-297 of In Electron 
atoms. Klein poppen, H.; McDowell, 
Plenum Press (1976). 


tron scattering by excited atoms, which were hitherto hidden in the 
averaging can now be measured when measuring differ- 
ential inelastic Details of the experiment are described. 
Three examples for the new possibilities are discussed and compared 
with theory and/or experiment. The dependence of superelastic and 
inelastic collision cross sections on the polarization of the incident 
light allows one, at least in principle, to distinguish any influence of 
nuclear without detailed calculation interaction on the collision dynamics 
calculations. Ratios of pan amplitudes and 

hases can be measured and compared to theoretical calcula- 

tons validity of Born or Glauber 
yy the asymmetry of the electron cross sections, the atoms 


38654 Excitation and ionization in the Coulomb-projected Born 
approximation. Geltman, S. (Univ. of Colorado, Boulder). pp 387-396 
of In Electron and photon interactions with atoms. Kleinpoppen, H.; 
McDowell, M.R.C. Feds), New York; Plenum Press (1976). 

From on electron and photon inter- 


actions with atoms; S: ited Kingdom of Great Britain and 
Northern Ireland (UK) ( (16 Jul 1978). 
See CONF-740778—. 
A semiclassical description is ven of the Coulomb-projected 
Born (CPB) approximation. ns of the CPB method to 


ees and helium are reviewed. The 

-angle inelastic scattering is dis- 

cussed semiclassically. Reliability estimates of theoretical results are 
CPB predictions. 


38655 Calculations of triple differential cross sections. Philli 
D.H.; McDowell, M.R.C. (Royal Holloway Coll., London). pp 397- 
410 of In Electron pan eae. interactions with atoms. Kleinpoppen, 
H.; McDowell, M.R.C. (eds.). New York; Plenum Press (1976). 

From International sym ein y on electron and photon inter- 
actions with atoms; HT»: ited Kingdom of Great Britain and 
Northern (16 Jul 1974). 

Triple differential cr cross sections for ionization of helium by 
256.5 eV electrons are computed in the first Born approximation 
using accurate target and slow electron wave functions. The results 
are compared with the ex; ents of Ehrhardt et al. sharNiend The 
first Born approximation fails to describe the recoil peak a 
to be significant. 


38656 Differential cross sections for electron impact ionization of 
helium. Jaccbs, V.L. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD). pp 411-414 of In Electron and photon interac- 
tions with atoms. Klein sepoopes, H.; McDowell, M.R.C. (eds.). New 
York; Plenum Press (1976). 

From on electron and photon inter- 
actions with atoms; S' ited Kingdom of Great Britain and 
Northern Ireland OK) ul 1978) 
See CONF-74077 


helium are calculated in the Born approximation, using a Hylleraas 
ground state wave function and 1s—2s—2; P close-coupling final-state 
continuum wave functions. The resonant features associated with the 


structure 
rter, H.; Lan, V.K. (Gbservatoire de 
Paris, Meudon, tense. be 415-433 of In Electron and photon 
interactions with atoms. H.; McDowell, M.R.C. (eds.). 
New York; Plenum Press (1976). 

From International — — on electron and photon inter- 
actions with atoms; Stirling, Kingdom of Great Britain and 
Northern Ireland (UK) (16 jul me 

See CONF-740778— 

of low energy electron-atom scatter 
ing and bound:states, based on the polarized frozen target (or coe) 
method, are presented. Having described how to build 
states of the target (or of the core) for any complex atom, varionts of 
the method: the v version, usually known as the 
close-coupling method using polarization pseudostates, and its adia- 
batic approximation anaes the polarized orbital close- 
coupling method are discussed efficiency of these techniques, 
which include at the outset the predominant been -range correlation 
effects is assessed by y several tests, among w hich are the 
energies of H~ and O and the low-energy °P/sup e/ resonance in 
+ e° scattering. Further lications are discussed, as well as the 
prospect of using the methad for excited-states eigenenergy calcula- 
tions and for bow bound processes. 


inelastic scattering from atoms. Taylor, H.S. (Univ. of Southern 
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California, Los Angeles); Chutjian, A.; Thomas, L.D. pp 435-444 f 
In Electron and photon interactions with atoms. Kl 
McDowell, M.R.C. (eds.). New York; Press 
From International sym; photon 
actions with atoms; Stirlin; Kingdou of Greer Deitain 
Northern Ireland — ul 1974). 
See CONF-740778—. 


are critically compared with several recent tal studies of 
e—He and e—H inelastic scattering. The differential and integral 
cross sections calculated in the FON are compared to the follow- 


ing meas 

tion of the 23S, ont Go = 3 manifold of He at energies near 30, 40, 

and 50 eV; electron—photon coincidence measurements in the 1’S— 

2'P transition in He; and integral cross sections of the 1'S yields 2*S 

and 2'P transitions in the H atom from threshold to 54 eV. Good 

ie FOM is found between the results of these measurements and 
FOMBT. Where i 


38659 shervation of echange stern by spin ip of 


polarized electrons citation 

(Univ., Munich). pp 445-454 of In Electron and photon i 

with atoms. Kleinpoppen, H.; McDowell, M.R.C. (eds.). New York, 
Plenum Press (1976). 

From International sym) and photon inter- 
actions with atoms; Stirling, United Kingdon of Greet aad 
Northern Ireland (UK) (16 Jul 1974). 

See CONF- — 

The influence of electron exchange was directly observed in 
the excitation of the 6°P state of mercury with polarized electrons. 
The electrons scattered in the forward direction pee bes 
depolarization which is — between threshold and 8 eV 
even leads to a reversal o eee 
range. The influence of electron exchange decreases en 
incident energies above 8 eV. Formulas for the 
given for the case where the *Po, and states 


38660 Electron—photon coincidence technique for electron 
impact on atoms. Eminyan, M. (Univ., Paris); Kleinpoppen, H,; 
Slevin, J.; Standage, M.C. pp 455-483 of In Electron and photon 
interactions with atoms. Klein H.; McDowell, M.R.C. (eds.). 
New York; Plenum Press (1976). 
From sym on electron and photon inter- 
actions with atoms; United 
Northern Ireland Ox) (6 ul 
See CONF-740778—. 
hoton coincidence technique, and specie 
po tom 3P excitations in helium is described. The relation 
the complex excitation amplitudes which characterize the collision 
process and the alignment and orientation of the excited atoms is 
emphasized. The data from the first electron photon angular correla- 
tion measurements are presented. These data yield values for the 
ratio of differential cross sections for exciting the degenerate sublev- 
equivalently, ignment orientation parameters. The results 
are obtained in dimensionless form and are free from absolute 
calibration or normalization difficulties. They are compared with 
various theoretical approximations. The lication of the coinci- 
dence technique to a measurement of threshold 


hnigq is de- 
scribed and results for 3'P excitations are di 4 


impact radiation on atoms. 
Macek, J. (Univ. of Nebraska, Lincoln). 
and photon interactions with atoms. Klein — = 
M.R.C. (eds.). New York; Plenum Press (1976) 


actions with atoms; Stirli ited Kingdom of Great Britain and 
Northern Ireland (UK) (16 ul 1974). 

See CONF-740778—. 

The theory of angular distribution and of light 
excited by atomic collisions is reviewed. attention _— 


to the effect of small forces which perturb the initial alignment and 
orientation. 

38662 Spatial asymmetries in atomic collisions. 
(Univ. of Fin Electron and pic Ellis, D.G.; Schectman, M. pp 
515-523 of In Electron and interactions with atoms. Klein- 
Wee McDowell, M.R.C. (eds.). New York; Plenum Press 


actions with atoms; nited Kingdom of Great Britain and 
Northern Ireland (OK) (16 Jul 1978). 


ZR 


SEE 


3962 ERDA ENERGY RESEARCH ABSTRACTS Po 
a Ord ¥SiICal COTrecuon Ory art ingicated 
>) From the above comparisons, the many-body theory results show é 
that the important physical effects in inelastic e-atom scattering are 
the proper two-time model, the proper use of 
and the inclusion of the imaginary part of the second-o' transition 
y 
lowest 'S, 'P, and 'D autoionizing states are analyzed using the 
Fano line-shape formula. The angular correlation between the two 
outgoing electrons is calculated and compared with experimental 
results. 
38657 Polarized frozen target and polarized frozen core methods 


AUG. 15, 1977 


See CONF-740778—. 

Anisotropic excitation of atoms is discussed in terms of the 
subsequently emitted radiation. Examples are given of radiation from 
beam—foil excited atoms: quantum beats between levels of the same 


York; Plenum (1976) 
symposia 


Northen Ireland (UK) (16 Jul 


6 Jul 1974). 
See CONF. 740718 


use of such variational principles, seem to be now in 
methods are ready for numerical application. Possibilities 
sion to other scattering problems are indicated. 


38665 Backscattering of slow 


interactions atoms. 
Now Yorks Pres (I 7 


‘rom International sym jum on electron and photon inter- 
eee Stirli United of Great Britain and 


electrons by 
° is considered as a function of ener, i 
snitheta/2}] in the Coulomb part of the amplitude The 
on the non. 
of a deep minimum on this curve is 


H.; 


electron impact on atoms. 
Golden, DE (Unie 


teractions with atoms. 


tons With Kigepoppen, A; McDowell, photon interac- 
H.; McDowell, M.R.C. (eds.). New 


jum on electron and photon inter- 

i i Stirli United of Great Britain and 
See CONF-740778—. 


McDowell, RCC wih 


ium on 
i i toms; nited 
Northern wk) (ios ul 1974). 


Ai electron enegy-ios spectrum and excitation functions for 
the four lowest excited states in X were measured at a scattering 
angle of 45° in the near threshold region (8 to 14 eV). ‘Tour paie 

above the *P/sub 3/2/ ionization limit can 
— series. The excitation functions for the 
8.44 eV show lar; 
of the 5p*6s*(?P/sub 1/2) resonance, 
peaks correlate well with previous transmission measure- 
ts. 


38669 Resonances in the excitation of Ne by electrons at energies 
between 40 and 50 eV. Heideman, H.G.M.; van Ittersum, T. — 
iversiteit, Utrecht). 669-670 a: In Electron and 
tions with atoms. 


electron and photon inter- 
of Great Britain and 


A study was made of the excitation of neon levels by electron 
impact in the energy range from 40 to 50 eV. Two weak resonances 


: polarization of electrons by resonance scattering. 
interactions with atoms. Kleinpoppen, H.; McDowell, M.R.C. (eds.). 
New York; Pleauen Press (1976). 

From International on electron and photon inter- 
actions with atoms; Stirli nited itai 
Northern Ireland (UK) (16 Jul 1974). 

See CONF-740778—. 


Physico-technical i USSR Academy ep 1970, 
JETP Leit (USSR) (Engl. Transl.); 24: No. 6. 33233500 Sop 197 
It is shown that the cross section for the bremsstrahlung 


experiments 
the rections of SiH? with C 3H have been studied also. Reaction 
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The various factors which limit the attainable energy resolu- 
tion in low energy electron-atom scattering experiments are dis- 
cussed, and examples of recent high resolution studies are described. 
ity are observed from aligned atoms; quantum beats between 38668 N.; 
=~ 4 of opposite parity are observed from excited atoms with net Celotta, R 
electric dipole moments; and circularly polarized light is observed ton, DC). 
from atoms oriented in a tilted-foil geometry which does not have atoms. 
cylindrical symmetry. Plenum Press (1976). 
electron and photon inter- 
38663 Total cross section for elastic scattering of fast charged dom of Great Britain and 
erm by a neutral atom. Matsuzawa, M.; Inokuti, M. (Argonne 
i Lab., IL). 595-600 of In Electron and photon interac- 
McDowell, M.R.C. (eds.). New 
A compact formula valid asymptotically at high incident 
energies is derived. The treatment expresses the total elastic-scatter- 
ing cross section directly in terms of a few atomic ground-state 
expectation values, and therefore enables one to circumvent the 
standard two-step procedure (of first calculating the atomic form 
factor and then evaluating an integral over momentum transfer) 
38664 Recent developments in variational principles and vari- 
ational bounds: a road map. Blau, R.; Rau, A.R.P.; Rosenberg, L.; York; Plenum Press (1976). 
h, L. (New York Univ., NY). pp 601-608 of In Electron and From International symposium on 
peton interactions with atoms. ny H.; McDowell, actions with atoms; Stirling, United Kin 
R.C. (eds.). New York; Plenum Press (1976). Northern Ireland (UK) (16 Jul 1974). 
From International symposium on electron and photon inter- - 
actions with ; Stirling, United Kingdom of Great Britain and 
near 43 and 47 eV were observed. The conclusion seems justified 
tion and use of general vari- that most of the structures, observed by Grissom et al. (1960) in a 
scattering trapped electron experiment and attributed by them to Ne™ reson- 
reviewed. ances, are in fact due to autoionizing states whose thresholds have 
ities in the shifted due to the i. threshold phenomenon, recently report- 
and the ed by Hicks et al. (1973). 
for exten- 
electrons by positive ions. Dru- 
609-612 of In Electron and 
H.; McDowell, 

In formal description, as well as in experimental observations, 
there are many similarities between atomic and nuclear resonance 
processes. One + is the spin polarization of — %_ particles 
scattered via the formation of compound states. experimental 
observations of electron spin polarization by resonance scattering on 
neon are in agreement with formal descriptions developed originally 
in the theory of nuclear resonance processes. At the moment there 
are difficulties in understanding quantitatively the experimental re- 
sults found in resonance scattering on mercury. It is not believed that 
these difficulties arise because of ms rena of the general 
theory. They will probably be removed if correct phase shifts of the 
potential scattering are known and the inelastic decay of the reso- 
nance states lying above the first threshold is properly taken into 
account. 

m inter- 
itain and 
Northern Ireland (UK) (16 Jul 1974). 
See CONF-740778—. 
If a resonance exists below an excitation threshold, the analyt- 
ic formulation of the resonance shape can be used to obtain the shape 
of the cusp at the excitation threshold by extrapolation. The detec- electrons at a quantum energy on the order of the ionization poten- 
tion of cusp effects allows the accurate calibration of electron energy tial is determined by the virtual excitations of the target atom. An 
scales and thus the accurate determination of resonance energies, and actual calculation is carried out for electrons scattered by argon and 
it also —. information about threshold laws , excitation. Mea- xenon. 
surements of cusps and resonances can be used to help place absolute 
scales on scattering cross section measurements without the absolute 38672 Ton-molecule reactions in SiH,-CF, mixtures. Krause, 
measurement of pressure or beam intensity. Furthermore, while it is J.R.; Lampe, F.W. (Pennsylvania State Univ., University Park). J. 
well known that spin-polarization effects are large when the scatter- Phys. Chem.; 81: No. 4, 281-286(24 Feb 1977). 
ing amplitude i rapidly Ghown The reactions of Si*, SiH*, SiHs*, and SiH;* with CF, and 
be the case in the vicinity of threshold cusps in electron 
scattering. 
‘OSS SCCHION! lav Deen ti inf if 
the laboratory system and phenomenological rate constants for a 
reactant-ion energy of 1 eV are reported. The major reaction of 
: positive ions containing fluorine with SiH, is H~ abstraction and the 
major reaction of positive silicon ions with CF, is F~ abstraction. 
Also observed in the reactive encounters of CF;* and CF2* with 
SiH, are products in which extensive redistribution of F and H 
between carbon and silicon centers has occurred. These redistribu- 


tion reactions, which involve the breaking and reforming of up to six 
bonds, must occur within a single collision complex. A mec 
in the case of the reaction of CF;* with SiH,, 

proposed in which the collision complex is held together by 


38673 Molecular beam study of the reactions of K and Cs with 
UFe, MoFe, TeFe, and . Annis, B.K.; Datz, S. (Chemistry 
Division, Oak Ridge National Laborato: ry, Oak Ridge, 
37830). J. Chem. Phys.; 66: No. wry 4468-44 77(15 May 1 77). 

The reactions of K and Cs with UFs, WFe, MoFe, TeFe, 
SeFs, and SF. at thermal energies have been investigated 
crossed molecular beams. Except for SFe, these hexafluorides have 
remarkably high electron affinities. In fact, the electron affinities of 
MoFe, WFe, and UF. exceed the ionization potentials of K and Cs so 
that spontaneous ion _ formation is energetically possible. In no 
case was a it ion current observed. Instead, exchange reac- 
tions to form MF (and possibly MAFs) are observed. The measured 
product angule; distributions were in all cases found to be consistent 
with the model of complex formation. However, substantial differ- 
ences in the nature of the complex disintegration were noted. 


38674 Formation of and negative ions in gaseous UF, . 
Compton, R.N. National Labo- 
ratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 66: No. 10, 
4478-485(15 May 1977. 

Total cross sections for the formation of positive ions by 
keV. A trapped electron apparatus is used to determine cross 
tions for attachment of electrons to UF. from 1 to 20 eV. Maxima 
are observed at 2.15 +- 0.05 eV and ~ 7 eV. The cross section at 
2.15 eV is 2.7 +- 1 A® Our previous studies showed that UF” s also 
collisions between orthogonal crossed beams of alkali atoms (Na, K, 
Cs) with UF. are also investigated, and the ions observed ere UF” 6, 
UF~s, and F~ in order of increasing endothermicity for the reac- 
tions. UF™¢ ions are observed to occur at approximately zero energy 
for all alkali reactions. From these observations, the electron affinity 
of UF, is estimated to be ter than or equal to 5.1 eV. UF .¢ ions 

are also detected when only a thermal alkali beam enters the reaction 
region of the mass spectrometer. Although the possibility of a 
surface reaction is not entirely ruled out, evidence is presented for a 
two-body collisional ionization reaction between thermal alkali 
atoms and UF. The threshold for the production of F~ gives a bond 
dissociation energy, D(UF;s—F) = 3.0 +- 0.2 eV, in good agree- 
ment with the unpublished value of Hildenbrand. Using this bond 
dissociation energy, together with the threshold for ft wry te 
we calculate the electron affinity of UFs to be 4 +- 0.4e 
value is derived assuming that the final products are A* +F+UFs~ 
(A=alkali atom). 


son, K.E.; Lipsky, S. (Department of Chemistry, University of 
i i lis, Minnesota 55455). J. Chem. Phys.; 66: No. 
10, 4719-4720(15 May 1977). 

Electron impact spectra of NHs at @=0° and O=90° for 
incident electron energies E=20—S0 eV are reported. The spectra 
provide evidence for a low-lying states in ammonia.(AIP) 


38676 Low-energy 


coupled-channel 
N.F.; Collins, L.A. 
ton, Texas 77001). Phys. Rev., A; 15: No. 6, 7186-22010un 1977). 
A theoretical coupled-channels investigation of e~CO: scatter- 
ten reported for incident electron energies from 0.07 to 10.0 eV. 
fixed-nuclei approximation is made with the molecule in the 
ground X '2*/sub g/ state and the nuclei frozen at their equilibrium 
positions. The interaction potential consists of an ab initio 
electrostatic Hartree potential, an approximate local exc 
tial, and a semiempirical polarization potential. The coup J mt 
equations are formulated in a body-fixed reference frame 
single-center coordinates and are solved by means of an integral 
equations algorithm. Convergence of the highly anisotropic interac- 
tion potential and of the expansion of the scattering function are 
discussed. The asymptotic decoupling and the Born 
approximation are also studied and found to be unsatisfactory meth- 


ods for computing quantitatively accurate cross sections for low- 
energy e-CO> collisions. Converged coupled-channel total integrat- 
ed, momentum-transfer and differential cross sections are presented, 
and the former are compared with experimental results, with special 
attention given to low scattering energies (< or approx. =). 


Target thickness dependence of Cu K x-ray production for 
ions moving in thin solid Cu targets. Gardner, R.K.; Geay, T-J.; 
Richard, P.; Schmiedekamp, C.; Jamison, K.A.; Hail, J.M 
ment of Physics, Kansas State University, Manhattan, Kansas 66 
Phys. Rev., A; 15: No. 6, 2202-2211(Jun 1977). 
Measurements of the target thickness dependence of the 
target x-ray production yield for incident heavy ions at 1.71 MeV/ 


ERA VOL. 2, NO. 15 


amu are for thin solid Cu targets. The incident ions were F, 
Al, Si, S. The charge states of the incident ions were varied in 
each case to study the target x-ray en tee ae 

have initial charge states q of q = Z:,q = Z: - 1, andq < Z% - 
The target wore 3 to 05 
on target thickness. A three-com tt model which includes con- 
to the tatget poobuction tons With 
and two K vacancies is developed to describe the observed target K 
t model is fitted to the individual 


L.A; Cipolla, SJ. (North Texas State Univ 
76203). Phys. Rev., A; 15: No. 6, 2269-2276(Sun 1 


7—35 MeV. Ionization cross sections are 
shell fluorescence yields and compared with the plane-wave Born 
approximation (PWBA) theory modified to include the effects of 
increased target binding coenay, Ce Coulomb deflection of the incident 
target relativistic K-shell electron ve- 
Experiment and theory are in very good agreement and 
indicate that the PWBA with modifications is quite appropriate for 
the projectile-target combinations and energy range for the measure- 
ments presented in this report. 


38679 X-ray transitions between correlated many-electron quan- 
oe. Luken, W.L.; Greenberg, J.S.; Vincent, P. 
, Duke University, Durham, North Carolina 27706). 
Phys 4 ‘15: No. 6, 2305-2311(Jun 1977). 
The projectile energy dependence of apparent two-electron, 
X-ray transitions is determined from x-ray spectra result- 
collisions of nickel ions with thin nickel 


ATOMIC AND MOLECULAR THEORY 


38680 (LA-tr—77-21) Separation of motions of a normal 
cule. Adamov, M.N.; Natanzon, G.A. Translated by V. Manca 
Vestn. Leningr. Univ., Fiz, Khim.; No. 4, 24-32(1970). 18p. 
NTIS $3.50. 

consideration allows one to find uniquely an optimal i 
orientation of a rigid model of a normal molecule. The 
definition of the vii coordinates is investigated. A 
triatomic molecule is considered as an example. 


38681 (LA-tr—77-24) —— of a 
General 


V. Manca from Vestn. Leningr. Univ., Fiz, Khim.; No. 4, 28-35(1 
16p. Dep. NTIS $3.50. 

A molecule-fixed coordinate system was chosen so that 
center of mass of the nuclei and electrons is at the origi 

orientation of this system in space for a given 

ived in a general form suitable separation 
the different classes of motions in both “rigid” (normal) and 
gid” molecules. 
38682 Effects of 
angular distribution of 

(Boston Univ.); Starace, A.F.; Manson, S.T. pp 83-88 of 
and photon interactions with atoms. ; 
M.R.C. (eds.). New York; Plenum Press (1976). 

actions with atoms; Stirli ni i i 
Northern Jul 1974). 


Bin LS 


Ze SESE >Re se er 
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systematic representation of the processes involved in x-ray produc- 
tion for heavy ions incident on solid targets. | 
38678 K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by ‘‘N 
ion impact. Tricomi, J.; Duggan, J.L.; McDaniel, F.D.; Miller, P.D.; | 

id, K.A.; Rayburn, 
ity, Denton, Texas 
a) 977). 
>) K-shell x-ray production cross sections for Ge, Rb, Y, Zr, and 
Ag have been measured for incident ™N ions in the energy 
| Fock energy calculations show that the observed —— energy 
dependence can be attributed to the production of Il vacancies. 
It is also demonstrated that these transitions are fundamentally 
many-electron processes which cannot be described in terms of 
independent-particle models alone. Theoretical transition probabil- 
ities based on the non-closed-shell many-electron theory of Sinan- 
oglu yield a Ka/sup h/ (Ka hypersatellite) to Kaa branching ratio 
for nickel of 6700. 
mole- 
from 
Dep. 
The 
4 
of 
electron-molecule scattering: Application of 
The photoelectron asymmetry parameter I coupling is 
| obtained, starting from the respresentation of 8 oe eee 
| contributions from alternative angular momentum fers j/sub t/, 
each of which has a characteristic angular distribution. For opea- 
shell atoms the photoelectron-ion interaction is pay anisotro- 
pic: photoelectron phase shifts and electric fe = matrix elements en 
depend on both the multiplet term of the residual ion and the total 


a7, 


channel. Conse- 


j/sub t/. These 
for B, to which 


interactions wi 
C. (eds.). New Yan Plenum Press 


ium on electron and photon inter- 
i of Great Britain and 
Northen Ireland (UK) 


given of 

Photoelectron analysis. Recent results 
on helium neon are emphasized and their implications on future 
work indicated. 


38684 Quantum defect theory: photoionization. Dubau, J. (Uni- 
tions with atoms. Klein 7 a ; McDowell, M.R.C. (eds.). New 
York; Plenum Press (1976) 


From Suiting” United Kingdou of Great Deltain and 
None 19) of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 

See CONF-740778—. 


threshold processes. Li 4 Wa 

(National Bureau of tandards, Boulder, CO); Hotop, H.; Patterson, 

H.; McDowell, M.R.C. (eds.). New York; Plenum 

on electron and photon inter- 

i a nited Ki of Great Britain and 
ul 1974). 

of hment threshold with a resolution of 


141-148 of In 
H.; 
on 


16 Jul 1974). 


Lasers have provided a light source whose brightness is great 
and spectral width narrow enough to allow observation of 
processes. These are processes in which a single transi- 


tion of the atom or molecule involves the emission, or 
of more than one photon. When the py tweed 
high, Nth order tion theory allows calculation of 


sorption by atoms. Gersten, J ; Mittleman, M. (City Coll. 
York). 553-558 of In Electron and 


Northern Ireland (UK) 1978). 
See CONF-740778— 


‘or an 
inequive are present. t to 
theory is discussed. 
38689 Two-photon processes. Berry, R.S. Soares oo Chemis- 
try Dept., Oxford). kms of In Electron and photon 
tions with atoms. Klein; ppen, H.; McDowell, M.R.C. (eds.). New 
York; From’ Press (19 


electric effect. The subject is reviewed in a selective, topical way, to 
illustrate how a common theoretical frame underlies all these topics. 


38690 Perturbed series, 2p°(P/sub 3/2, 1/2/)ns, of ions along the 
isoelectronic -T. (Imperial Coll., London); 


chang can be studied by yzing 
these parameters as functions of effective nuclear charge z. 


38691 Many-body scattering theory methods as a means for 
mechanics. Levin, F.S.; Krueger, H. (Physics Department, 
wn Universi ity, Providence, Rhode Island 02912). Phys. Rev., A; 
15: No. 6, 2147-2165(Jun 1977). 
We propose in this article that the non-Hermitian 
typical of some many-body theories be used to — 
many-body bound-state problems. basic idea is to exploit the 
channel nature of many-body bound states that must exist because 


cently described in detail for the E < 0 case, 
Go Detailed calculations 

displaying channel structure. with the wet Born- 
Oppenhetmer results of Wind show t the non-Hermitian-equation, 
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orbital momentum of the photoelectron 
quently 8 depends on the term levels of the residual ion and contains 
contributions from all allowed values of 
contradict the independent particle model many new effects, wi e number of photons involved. 
expressions reduce only in the limiting - effects, in addition to their intrinsic interest, can be used as probes of 
ric atoms (€.g., closed-shell atoms) and open-shell atoms for which atomic structure. In some cases they allow straightforward determi- 
the electron-ion interaction is isotropic (e.g., very light elements). nation of atomic properties which are experimentally inacccssible 
Numerical results for atomic oxygen and atomic sulfur are shown. techng long aher velty wears off, 
multiphoton physics is likely to take its place beside conventional 
38683 Study of atomic subshell properties by electron spectrom- i : 
pp 89-97 of In Electron and ee 
atoms. Kleinpo) » H.; McDowell, M.R.C. .). New York; 
Plenum Press (1996). 
From International s jum on electron and photon inter- 
tense light with atoms is found 
to be strongly affected by the mode structure of the laser beam. In 
many situations the rate for nonlinear processes may be strongl 
cross section as a function of quantities which vary slowly with 
energy. A parametric form is obtained for the resonances structure. iCuOns With atoms, OUrling, United Kingdom © cal Britain and 
Direct calculations are compared with extrapolated results in the Northern Ireland (UK) (16 Jul 1974). 
resonance region. The numerical case of Be is considered as an See CONF-740778—. 
illustration of the techniques employed. The range of topics studied experimentally by two-photon 
Examples are taken from the study of angular correlations of gamma 
rays, of absorption spectroscopy and fluorescence with linear- and 
circular-polarized light, and of the angular distribution of photoelec- 
trons. 
-W.D. pp of In Electron and photon iterac- 
e or tter. ve! recent app! tions of ¢t tec ue tions with atoms. are H.; McDowell, M.R.C. (eds.). New 
together with several proposed experiments whi rove correla- m in or 8 n 1 
tions of two electrons ical bound in a Coulomb fied. actions with atoms; Stirling, United Kingdom of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 
38686 Nonstatistical branching ratios in atomic processes. Rau, See CONF-740778—. 
A.R.P. (Louisiana State Eigenchannel quantum defect theory describes perturbed 
Electron and photon in Rydberg series of an atom or ion in terms of a set of parameters. 
McDowell, MRC. (eds.). These eters are calculated by means of a Hartree-Fock pro- 
From International 
actions lag) 
Northern K 
See CONF. 7407) 
In recent years, major departures from statistical branching 
ratios have been observed experimentally and explained theoretically 
for certain photodetachment and photoionization processes. The 
detailed theoretical analysis of the dynamics of these processes, 
while accounting for the nonstatistical ratios, has obscured a feature 
to be emphasized, namely, that the branching ratios are, in general, 
given by a geometrical faetor. This factor, which is dynamics- 
as emgary and depends only on the configuration and quantum 
num! of the system, is easily evaluated from angular-momentum 
algebra and should be useful in the analysis of experimental data. i are obvious negative-energy extensions Oo tering 
Any departures from such geometrical ratios will constitute direct states. Since atomic, molecular, and nuclear systems all display 
measurements of the intermediate-coupling nature of the system multichannel effects for E < 0, at least through Pauli-principle 
under study. effects if not through mass-transfer reactions, this use of positive- 
energy methods for solving bound-state problems could have wide 
38687 Atoms in intense electromagnetic fields. Lambropoulos, P. applicability. The development used here is based on the channel- 
(Texas A and M Univ., College Station); Lambropoulos, M. pp 525- com t-state method of the channel-coupling-array theory, re- 
552 of In Electron and photon interactions with atoms. Kleinpoppen, 
H.; McDowell, MRC (eds.). New York; Plenum Press (1976). 
_ From International ery on electron and photon inter- 
actions with atoms; Nir» nited Kingdom of Great Britain and 
Northern Ireland (UK) (16 Jul 1974). 
binding energy are accurate to within 2%, while the dissociation 
energy is accurate to 10%. The resulting wave function is identical 
multi to that arising from the simplest MO calculation, for which these 
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reduces the pair of coupled (two-channel) equations to a 
larger numbers of identical particles, thus suggesting application of 
the formalism to atomic structure problems. A detailed analysis of 
t alana results, their general implications, and possible 
is given. 


Hamil 
tions in heliumlike systems. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 38701 


Stability analysis of the von Neu- 

scheme with rate dependent material 

icks, D.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

Feb 1977. Contract E(29-1)-789. ” Dep. NTIS $4.00. 

Hydrocodes using the von Neumann—Richtmyer difference 

scheme use a timestep restriction of the form a wy al < 1, where 
At and Ap are time and material increments and a 1s the acoustic 

. (Actually, the addition of artificial — te causes an 

effective amplification of the acoustic impedance which results in a 

inequality that essentially retains the same form as 

the timestep restrictions become more severe. Two such cases are 

the Malvern- and the ewe acne rate dependence. In the 

Navier—Stokes case the timestep restriction is essentially of the form 

2A At/Ap? < 1, where A is the coefficient of the Navier—Stokes 

viscosity. In the case of Malvern rate dependence the timestep 

restriction is of the form [ADA I? + At/(2tau) < 1, where tau is 

the relaxation time of the material. 


PROPERTIES AND STRUCTURE OF FLUIDS 


(AD-A—027725) Plasma acceleration in pulsed ablative 
Interim report 15 Mar 1975—15 Mar 1976. Palumbo, 
cS M. (Fairchild Republic Co., Farmingdale, N.Y. (USA)). 

15 Mar 1976. Contract F44620-74-C-0058. 53p. NTIS $4.50. 
This program was the second phase of an effort to describe 
and understand plasma acceleration processes in pulsed ablative 
accelerators using a continuum MHD approach as the basis 
. Concurrent with analytic modeling, an experi- 
diagnostic ‘ort was also performed so that calculated results 
could be compared to the measured parameters for evaluation of the 
applicability and accuracy of the model. Diagnostic measurements 
included those of flux density by use small 


An 
plasma motion including the dissipative effects of finite plasma 
conductivity, viscosity, and thermal conductance was postulated. 
The model included direct coupling of the external capacitor dis- 
— inductance. A second-order-accurate two-step explicit numerical 
tegration scheme was used to solve the resulting five simultaneous 
parabolic partial differential equations, and a second-order Runge— 
utta technique was simultaneously used to solve the two simulta- 
neous second-order ordinary differential equations for —— 
current and potential. Results of the two-dimensional 
ing t lysis to vi or ve a ity 
proposed model. (GRA) 


38695 Research in ant 
Infrared of plasmas. B. Picosecond 
dynamic of surface photoelectrons. Final report. Merkelo, H. (Illinois 
Urbana (USA). Dept. of Electrical Engineering). May 1976. 
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Contract 168p. (UILU-ENG—76-2548). Q 

pon discovery of the infrared sensitivity of weakly ionized 

the observed interactions. Taking into account the obvious inverse 

studies were made to evaluate the role of 


energy photon flux corresponding to the intermediate and far-in- 
frared portions of the spectrum. It was established and documented 
that in a broad range of electron temperatures and densities of 
eS the bound-free transitions induced by in- 
frared photons affect the recombination process to a significant and, 
frequently, to a dominant degree. Theoretical results are obtained on 
the basis of a hydrogenic model. Ex ts demonstrate the 


both fundamental and practical interest. Negative electron af 
for quantent are predicted to 
exhibit maximum time dispersion of a step excitation. Preliminary 
studies and the development of tools needed for an experimental 
determination of parameters on picosecond time scales were the 
principal goals of this effort. As a b «pent was Med sd 
granted on the more successful wecessfil configurations 
carry out the basic surface emission studies. 


38696 Contribution of negative ions to the continuum aouee of 
plasmas. L.G.; Kobzev, G.A. (High-Temperature Insti- 
tute, Academy of Sciences ’ of the USSR). High Temp. (USSR) (Engl. 
Transl. ); 14: No. 4, 

The with electronic transi- 


absorp 
tions in the field of the 
ment are compared the range of plasma over which 
the latter process is important iS eaaahasd. role of excited states 
of negative ions is considered and the contribution of unstable 
negative ions to the continuum spectra of a plasma is discussed. 


38697 State of ionized nitrogen at 


strongly 
= atm. Vorypaeva, N.S.; Nikolaevskii, L.S.; Podmoshenskii, 
LV. ). High Temp. TOSSR (Engl. Transl.); 14: No. 4, 615- 


619(an 1977). sly ionized 

state of equilibrium in stron nitrogen at a 
quiescent, steady-state mass of plasma is formed in a source based on 
a pulsed discharge in an open quartz tube. The length of the tube is 
is long axis ge, using a 
‘ollows: First the electron concentration and temperature n/sub e/ 
and T/sub e/ are measured ly on the assumption that 
partial local thermodynamic equilibrium Ad then the measure- 
ment of the parameters is repeated on the assumption that complete 
local thermodynamic equilibrium exists. The results are compared. 
Careful analysis of the experimental results shows that, for p=0.075, 
T=20,800 +- 600degree K, and n/sub d/= (1.2 +- 0.1) 110° cm? 


38698 Investigation of the characteristics of the stabilized wall of 
a high-pressure arc in a longitudinal ii 
Afanas’ev, A.A.; Pakhomov, E.P. 
Academy of Sciences of the USSR). 
4 No. 4, 1977). 

An experimental investigation 
longitudinal magnetic field (B up to 1500 G) on the characteristics of 
the stabilized wall (d=0.6 cm) of a high-pressure arc (p=1 atm) in 
argon. Starting from some critical value of the magnetic field B/ssb 
c r/, the column of the arc is twisted into a spiral. A correlation 
method is used to obtain the titative characteristics of this 
pitch, direction, and value of the phase velocity with respect to 
motionless gas. The pitch of the spiral was ~2d. The 
obtained that the plane velocity is always directed awa 
cathode toward the cathode and rises with a rise in the 
being ~2m/sec with B=500 G. 


38699 of a high-pressure 

Parol'skii, $.G.; Ermokhin, N.V.; 

P.P.; Ryabyi, V.A. (Moscow). High Temp. (USSR) (Engl. Transl); 
14: No. 4, amet ). 


3986 

numbers are less accurate than the preceding by at least a factor of 3. 

We also show that identical icle symmetry for the He* case | 
2 namics and relativistic corrections to the transition operator in two- 

electron systems. Lin, D.L. < mey of Physics, The Johns 

Hopkins University, Baltimore, land 21218). Phys. Rev., A; 15: 

No. 6, 2324-2331(Jun 1977). 

A Foldy-Wouthuysen transformation is obtained for use in © OP separate 
the field theory of quantum electrodynamics. The gauge invariance research in optical quantum electronics dealt with optical interaction 
of quantum electrodynamics and the fact that the transformation with surface and near surface electrons in photoemissive materials. 
function depends on time only through the photon field are essential In particular, the dynamics on picosecond time scales of electrons 
for the success of this transformation. Transition operators which 
include - relativistic corrections _ x A are obtained. It 

— 
) 
front location and velocity by use of time of arrival probes, and high 
speed photography by use of a high speed framing camera. Data 
wererecorded on a digital memory oscilloscope having appropriate 
oe shown thet, with the selected parameters of the discharge, the 
contribution of the thermal lag of the plasma and of longitudinal 
dissipation of heat to the energy of the process is negligibly small. It 
is brought out that the positive column of a discharge of the given 
type is a continuously ventilated cesium plasma filament, surrounded 
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by a thin shell of the vapors of a material of the wall, to which the 


Elenbaas-Heller equation for steady-state radiative thermal conduc- 
tivity is applicable. 


MAGNETOHYDRODYNAMICS 


38700 (N—76-22999) High-beta turbulence in two-dimensional 
NGL-16-001-043. 27p. 


yfe, D.; Mon 

lowa City (USA)). Dec 1975. Contract 
(NASA-CR—147119). NTIS $4.00. 

Subm-Submitted for Publication. 


Incompressible turbulent flows were investigated in the 


variables. The magnetic field and fluid velocity have variable x and 
y components, and all field quantities are independent of z. Three 
constants of the motion are found which survive the truncation in 
Fourier space and permit the construction of canonical distributions 
with three independent temperatures. Spectral densities are calculat- 
ed. One of the more novel physical effects is the appearance of 
macroscopic structures involving long wavelength, self-generated 
magnetic fields (magnetic islands). In the presence of finite dissipa- 
tion, energy cascades to higher wave numbers can be accompanied 
by vector potential cascades to lower wave numbers, in much the 
same way that,in the fluid dynamic case, energy cascades to lower 
bers. (auth’ 


SUPERFLUIDITY 


38701 (LA-UR—76-2545) Cometary nucleus release experiments 
and ice physics. Huebner, W.F. (Los Alamos Scientific Lab., N.Mex. 
)). 1976. Contract W-7405-ENG-36. 6p. (CONF-761 148—1). 

NTIS $3.50. 

From Shuttle based comet experiment meeting; Huntsville, 
Alabama, United States of America (USA) (4 Nov 1976). 

Some physical and chemical processes involved in the evapo- 
ration and sublimation of mixtures of frozen gases are discussed. 
Effects of zero gravity, vacuum and solar radiation are em 
Relevant experiments that can be carried out with the aid of the 
space shuttle are proposed. The ice surface and the space just above 
the surface, i.e., the physics and chemistry of ice sublimation are 
mainly considered. (JFP) 

38702 Some recent experimental work on helium in restricted 

Brewer, D.F. (Univ. of Sussex, Brighton, ). pp 315- 

of In Liquid and solid helium. Kuper, C.G. (ed.). York; 
John Wiley and Sons, Inc. (1975). 

From European topical conference on liquid and solid 
helium; Haifa, Israel (1 Jul 1974). 

See CONF-740725—. 

For abstract see NSA 33:27334 


Hall, H.E.; Reppy, J.D. uster Laboratory, 
The University, Manchester M13 9PL, England). Phys. Rev. Lett.; 
35: No. 19, 1286-1289(10 Nov 1975). 

For abstract see NSA 33:18452 


Emery, V.J. (Brookhaven National Lab., Upton, NYU Low 
Phys.; 22: No. 3/4, 467-478(Feb 1976). — 
For abstract see NSA 33:18434 


OTHER QUANTUM FLUIDS 


38705 § Ground-state properties of two-dimensional liquid and 
solid ‘He. Liu, K.S. (New York Univ., NY); Kalos, M.H.; Chester, 
G.V. Phys. Rev., B; 13: No. 5, 1971- 1974(1 Mar 1976). 

Variational calculations of two-dimensional liquid and solid 

States of ‘He interacting by a Lennard—Jones potential are present- 
ed. The lowest-energy state of this system at T = 0 is shown to be 
melting and solidification 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


38706 (RL—76-143/A) Electron production by 4.0 GeV/c 7*p 
, Suk, M.; Tuli, S.; Fisher, cM. 

ks f Rinaudo, G. (Science 

Research Council, Chilton (UK). Rutherford Lab.). Dec 1976. 15p.p. 
(US has been 0 Ge 
uction investigated in 4. V/c 
interactions. Limits to direct electron pair | uction are cl 
and an example of rho® or w® decay to e* e~ is observed. The ratio of 
the number of singly produced electrons to the total number of 
charged pions is less than 6 x 10~* (at the 95% confidence level). 


STRONG BARYON-INDUCED INTERACTIONS 


38707 (COO—3065-152) Hadron physics at Fermilab. Ferbel, T. 
(Rochester Univ., N.Y. (USA). Dept. of Physics and Astronomy). » 
Aug 1976. Contract 1)-3065. 56p. (CONF-760874—1; 
159). 
E. Majorana school of subnuclear physics; Erice, Italy 

(30 Aug 1976) 

ecent experimental results from studies of hadron interac- 
tions at Fermilab are surveyed. Elastic, total and a 
cross section measurements, diffractive phenomena, and inclusive 


38708 (ORO—2972-2(TaskC)) Experimental measurements at 
LAMPF. Progress report, January 1, 1976—December 31, 1976. 
$4.50 Austin (USA)). 1976. Contract EY-76-C-05-2972. 53p. 
acl uclear and ysics research 
summarized. A list of 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 38706, 38707 
(SLAC-PUB—1657) Diffractive 


38709 nucleon dissociation by 
a*~ at 14 GeV/c and a comparison with p p at 1400 GeV/c. Chad- 
wick, G.B. (Stanford Linear Accelerator Center, Calif. (USA)). Sep 


1975. Contract EY-76-S-03-0326. Sp. (CONF-750858—19; LBL— | 


of particles and fields; 

rom ASP division i 
Seattle, Washington, USA (27 Aug 1975). 

Data is presented on the reactions 7*” p yields 7*~ p7® and 

*-p yields from the SLAC hybrid bubble chamber 
triggered on # fast forward pion. Diffractively produced resonance’ 
structure is observed, closely resembling that seen in pp yields pnar* 
at ISR energies. 


38710 (SLAC-PUB— 1659) Radiative decays of the psi(3684) to 
new high mass states. Abrams, G.S.; Moyarski, A.M.; Tanenbaum, 
W. (California Univ., Berkeley (USA); Stanford Linear Accelerator 
Center, Calif. (USA)). Sep 1975. Contract W-7405-ENG-48. Sp. 
(CONF-750858—20; LBL—4293). Dep. NTIS $3.50. 

From Meetin; of the ASP division of particles and fields 
Seattle, Washington, USA (27 Aug 1975). 

Experimental evidence for the existence of the decay 
psi(3684) yields ychi, chi yields 4/sup +-/, 7* 7, K* K~, and also 
Leech is presented. There is clear evidence for at least two chi 

ying 10 hadrons, one at 3.41 +- 0.01 GeV and the other at 

333 ery) Vv. The chi(3410) decays into and KK and thus 
must y mote even spin and parity. There is 
decayi man of 330 .01 GeV or 3.27 +- 
0.01 GeV. data, taken together, indicate the existence of at least 
three chi states. 


38711 Estimate of the cross sections of the reaction 
pyieldszr* n near the threshold. Makarov, M.M.; Koptev, V.P.; 
Nelyubin, V.V.; Obrant, G.Z.; Sarantsev, V.V.; Tkach, L.N.; = 
hin, M.L P. Konstantinov Institute of Nuclear 
Academy of Sciences). JETP Lett. (USSR) (Engl. Ti 
335-338(20 Sep 1976). 

An experimental estimate is presented of the cross sections of 
the reaction 7~ pyieldsz* 7~ n at energies 190 and 200 MeV. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 38713, 38716, 38717, 39036 


distributions are determined in a phase whose coordinates are the 

real and imaginary parts of the Fourier coefficients for the field a 

lor is compared with the observed melting of solids in two dimen- 

sions. The errors of previous approximate calculations are discussed. 

2 figures, 2 tables. 
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38712 Relation between monopole mass and 
flux. Interim — J.M.; Hilton, H.H. 


(Aeros; Corp., El Segundo, (USA). Physics Lab.). 
12 ‘Aug 1976. Contract 11p. Nis $3.30 

The authors give quantitative results concerning +" simple 
idea that the probability of observing a monopole at the earth with 
Beta = or approx. = 0.5 decreases as the monopole mass decreases, 
for masses < or = 10,000 GeV: the effective cross- section of the 
earth is roughly the geometric cross- section times the ratio of the 
monopole mass to 8000 GeV. (auth) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 38716, 38717 


38713 Possible nature of direct leptons. Azimov, Y.I.; Frankfurt, 
L.L.; Khoze, V.A. (B. P. Konstantinov Institute of Nuclear Physics, 
USSR Academy of Sci ). JETP Lett. (USSR) (Engl. Transl.); 24: 
No. 6, 338-341(20 Sep 1976). 
We discuss the role that may be played by heavy leptons that 
~~ in vector-like schemes when direct leptons are produced and in 
*e~ annihilation. The characteristic phenomena that make it possi- 


STRONG INTERACTIONS, GENERAL 


38714 Deep-inelastic scattering of leptons by hadrons and brems- 
strahlung of gluons. Vainshtein, A.I.; Zakharov, V.I.; Novikov, V.A.; 
Shifman, M.A. (Institute of Theoretical and Experimental Physics). 
JETP Lett. (USSR) (Engl. Transl.); 24: No. 6, 341-344(20 Sep 1976). 

A valent-quark model is proposed for the description of deep- 
inelastic scattering of leptons by hadrons within the framework of 
asymptotically free theories of strong interactions. The gluons are 
produced only as a result of bremsstrahlung of quarks and are absent 
in the initial state. The model describes satisfactorily the available 
data and makes it possible to formulate further predictions. 


38715 Correlations in multiple production on nuclei. Nikolaev, 
N.N. (L. D. Landau Institute of Theoretical Physics, USSR Acade- 
my of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 6, 348- 
352(20 Sep 1976). 

It is shown that secondary interactions of the produced 
particles inside the nucleus lead to negative contributions to the 
short-range correlations in rapidity. A reversal of the sign of the 
correlation between the fast particles and the fragments of the target 
nucleus is predicted on going from the central part of the spectrum 
to fragmentation of the incident particle. An experimental study of 
the correlations in production on nuclei would make possible a 
teliable choice between different multiple-production 


STRONG INTERACTIONS, BARYON NO.=0 


38716 17-1 Instability of collective strong- 
interaction phenomena in hadron as a possible origin of the 
weak and electromagnetic interactions. Arnold, R.C. (Argonne Na- 
tional Lab., Ill. (USA)). Dec 1975. Contract W-31-109-Eng-38. 21p. 
Dep. NTIS $3.50. 

For abstract see NSA 33:21457 


cri INTERACTIONS, BARYON NO. GREATER THAN 


38717 (SLAC-PUB—1820) yon between lepton-induced 
and hadron-induced m reactions. Brodsky, S.J.; Gunion, 


J.F. (Stanford pate Accelerator Center, Calif. (USA); California 
Univ., Davis (USA). t. of Physics). ar an EY-76-S- 
03-0326. 43p. (CONF-760672—3). Dep. 

From 7. international colloquium on yo tiparticle reactions; 
pe German, Federal Republic of (F.R. Germany) (21 Jun 


197 

Jet production is studied as a link between hadron- and 
lepton-induced reactions and interpreted in terms of models of 
underlying quark dynamics. One discusses how fragmentation distri- 
butions, quantum number flow, the charged-momentum vector, and 
quark counting rules can discriminate among various possible jet 
structures. One also reviews recent work on the possible relation of 
the rising hadron multiplicity to quark confinement and color gauge 
theories. A number of new tests of quark models in hadron, photon, 
and lepton collisions are discussed. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 38729 


ERA VOL. 2, NO. 15 


FIELD THEORY 
REFER ALSO TO CITATION(S) 38692, 38714, 38751 


Monograph. Hayward, R.W. (National Bureau of Standards, Boul- 
der, Colo. (USA). Inst. feast Aug 1976. 102p. (NES. 


shown to be explicitly covariant, the introduction of interactions 
interactions, the retarded 


38719 cul field theory with a 
energy meson physics. Volkov, M.K.; 
tute for Nuclear Research). Sov. Phys. - Usp. (Engl. Transl); 19: No. 
11, 1976). 

An attempt is made to describe the 
mesonic processes, using a quantum chiral d i 
symmetry of strong interactions is and the intersection 
Lagrangian satisfying this symmetry is found.(AIP) 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 39039 


38720 (ANL—75-75) Physics Division annual 

1974—31 March 1975. Bollinger, L.M. 8 Fon De ational Lab., Ill. 

Crem, 1975. Contract W-31-109-Eng-38. 310p. Dep. NTIS $10.75. 
For abstract see NSA 33: ase 


38721 (LBL—5084) Future programs with high 
the Bevalac. Schroeder, L.S. Univ., 
(USA). Lawrence Berkeley Lab.). 
ENG-48. 17p. (CONF-760685—3). Dep. 
From Topical con on multipartic 
at high energy; Trieste, Italy (10 Jun 

Experiments with relativistic nuclear beams which will pro- 
vide new data on nucleus-nucleus collisions at Bevalac energies over 
the next one or two years are summarized. A brief description of 
each experiment and its goals are presented. In addition, future 
improvements to the Bevalac Facility are discussed. 


38722 (ORNL/TM—4840) Production and testing of the DNA 
few-group coupled neutron-gamma cross-section library. Bartine, D.E.; 
Knight, J.R.; Pace, J.V. III; Roussin, R. (Oak Ridge National Lab. 
aa (USA)). Mar Mar 1977. Contract W-7405-ENG-26. vp. Dep. NTIS 


A state-of-the-art cross section library has been developed for 
the Defense Nuclear A, y in a 37-21 neutron-gamma energy 
group structure that can be used for radiation transport calculations 
on most available computer facilities. Based on data from the DNA 
Working Cross Section Library and the Evaluated Nuclear Data 
File, the library contains cross sections for 35 nuclides that will be 
updated and added to regularly. SS ited here 
includes descriptions of typical sources and responses in the 37-21 
structure and results of comparative calculations performed for 

purposes. The library is available through the Radiation 
Shielding Information Center at Oak Ridge National Laboratory. 


NUCLEAR PROPERTIES AND REACTIONS, A=6 
19, EXPERIMENTAL 

ENERGY LEVELS AND TRANSITIONS 

REFER ALSO TO CITATION(S) 38724 


NUCLEAR REACTIONS AND SCATTERING 


38723 ORNL/TM—S814) Secondary neutron spectra from 


> 


There are several difficulties that plague all existing relativis- 
tic equations of motion describing elementary fields having an intrin- 
Pe sic spin greater than one. While the free-field equations can be 
certain simple potentials do not have a finite norm, and they violate 
the probabilistic requirements of quantum mechanics. This paper 
~ develops a relativistic theory that is free of the aforementioned 
>) difficulties. This Lagrangian theory describes fields and particles 
with arbitrary mass and charge and having any discrete spin, integer 
or half-integer. A from gauge conditions there are no subsidi 
ENE] 
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National Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG- 
2&DNA-SUB-NAOIO-10. 29p. Dep. NTIS 


of 
energy over the range 1 to 20 MeV. 
white neutron source with a 48-m flight 
time-of- 
through pulse-height 
surement are com 
ed data file (ENDF/B 1274), 


Reactions °B+d, °Be+*He yields 3a and excited states 


The main features of the *Be+*He and %B+d reactions 
going to *Be+a and subsequently to a+a+a , are not inconsistent 
direct mechanism over a wide energy range. However, it was 
low energies that some features of the experimental data 
explained in this context. Some excited states of *C have 
reported in the region between 29 and 31 MeV, attainable also 
mentioned above. Clearly in such case a 


Gamma-ray production cross sections 
copper from threshold to 20 MeV. Final report 1 Jan 
Rogers, V.C.; Costello, D.; 

CG.; VJ. (Intelcom Rad Tech, San 

Oct 1975. DNA001-74-C-0041. 35p. 

006). NTIS $4. 


energies .2 MeV, and for gamma-ray energies 
between 365 keV and 10.246 MeV. The cross sections are in 


(COO—2324-6) Progress report: recoil 
the interaction of 1- to 11.5-Gev 
— . (USA)). 1976. Contract EY-76-S-02-2324. 3p. 


A summary of data from the recoil of radioactive 
products from the p + ’Al reaction is reported. (SDF) 


Jun 1976. NTIS $4. 
Thesis. 


Giant resonances in ®*Y were studied with inelastic i 
of 75, 90, 105 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 38725, 38727, 38735 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


38728 preparation at the heavy ion 
accelerator of the GSI. Annual report of the university groups 75/76. 
(Gesellschaft fuer Schwerionenforschung Darmstadt (Ger- 


many, F.R.)). Oct 1976. (in German). (US Seles Only). 
with figs., tabs. and refs. 


The report discusses all activities in connection with the 
heavy ion accelerator UNILAC: Heavy ion detectors, heavy ion 
reactions, fission, fusion reactions development of targets and ion 
sources. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


Novitskii, V.V.; Pavlov, V.S- Bor Borovlev, S.P.; Vodennikov, B.D.; 
Dronyaev, V.P. JETP Lett. (USSR) (Engl. Transl.); 24: No. 6, 344- 
347(20 Sep 1976). 
We measured the P-odd asymmetry of the emission of y 
on polarized neutrons, and 
it to equal a= (8.1 +- 1.3) x 10™* a 
ments were also made of the asymmetry reaction 
The obtained value a= (-5.0 +- 
with the known data. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 38708, 38729, 38731 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


ven National Lab., Upton, N.Y. (USA)); Oothoudt, M. 
a N.J. (USA)). Phys. Lett., B; 65: No. 2, 116-1188 


The level structure of *Dy has been investigated with the 
(p,t) reaction at Esub(p)=29.9 MeV. A strong (7.7% of ground-state 
Jsup(7)=2*. It is suggested that 
vibration by the theory of Davydov. Possible connections 
to the ‘super-band’ in '*Dy are discussed. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 38730 


Mum. Final report. Drake, MK; Sargis, Maung, T. 
Inc., La Jolla, Calif. * (USA). Nov 1976. 88p. 


Neutron cross sections of the elements zirconium and hafnium 
have been evaluated. These evaluations have been based on available 
experimental data supplemented by earlier theoretical nuclear model 
analyses. The evaluations include thermal cross sections and re- 

for the naturally occurring isotopes of 


provided. 
foumat in the ENDE/B-V 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 38742 


NUCLEAR PHYSICS 3989 
interactions in a thick (approximately 3 mean free path) sample of 
in *C. Roy, K. ornia Univ., Berkeley . Lawrence e- 
ley Lab.); Slobodrian, R.J. (Laval Univ., Quebec City (Canada). 
Dept. de Physique); Goulard, G. (College Militaire Royal de Saint- 
compound US and scgquential Gecay snoulid 
quate to describe both reactions. Measurements have been carried 
out using the van de Graff accelerator at Universite Laval. The 
experimental technique consisted in the measurement of a-a correla- 
tion spectra. The salient feature of the detection system consisted in 
the particle identification carried out at one of the correlation angles, 
and also in the determination of the coincidence time spectrum, 
which permitted an unusually clean operation through a — 
selection of the true coincidence region. The accumulation of corre- 
lation spectra was effected on-line using a PDP-9 computer with a 
triple parameter system, the time spectrum being recorded as third 
| 
I NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING ee 
“fay production cross sections for neutron interactions 
in natural silicon and copper have been measured for neutron 
spectra. (auth) 
38726 
produced 
38731 
ium and 
(Science 
NUCLEAR PROPERTIES AND REACTIONS, Q 05/MF AOI. 
A=59-89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
38727 (AD-A—028446) Electroexcitation of giant resonances be- 
tween 6.1 MeV and 38 MeV excitation energy in © Y. Shannon, J.O.; zirconium and hafnium. Above the resonance range, elemental point 
uate School, Monterey, Calif. (USA)). cross sections and seco: neutron energy and angular distribu- 
120 degrees. In the excitation energy range of 6.1 to 38 MeV, nine 
verified, but the broad E2 has been separated into two distinct 
fesonances. Reduced transition probabilities and multipolarity as- 
signments have been made. Resonances occurred at excitation ener- 
of 669 (E2), 8:09 (E2), 1001 (Ea), 11.21 12.46 (E3), 13.63 
or E3), 14.86 (E2), 16.60 (E1), 27.85 (E2) MeV. (GRA) 


RADIOACTIVE DECAY 


38733 wat 12, 13) ached curium: *'Cm. 
Lougheed, R.W. ; Landrum, J.H.; Hoff, 
R.W. 11 Feb 1977. 

In Status report to ERDA Nuclear Data Committee. 


38734 (UCID—17390, pp 12) New isotope of californium: **°Cf. 
Lougheed, R.W.; Hulet, E.K.; Evans, J.; Sar 5. B. 11 Feb 1977. 
In Status report to ERDA Nuclear Data Committee. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 38733 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 38733 


NUCLEAR REACTIONS AND SCATTERING 
ee Secondary gamma ray production in 
um from californium fission neutrons. 


iron and natural thori' spectrum 
Makarious, A.S. (Oak | Ridge National Lab., Tenn. (USA)). Mar 
ctra from the 


1977. Contract W-7405-ENG-26. 35p. Dep. NTIS $4.00. 
Measurement of the secondary gamma ray 
interaction of a *5*Cf fission neutron spectrum with Fe samples of 
different thicknesses and a ***Th sample have been at the 
Tower Shielding Facility at ORNL. A 5-in. by 5-in.-diam Nal (Tl) 
scintillation spectrometer was used. The measured or .846 MeV 
gamma ray from neutron inelastic scattering in Fe was compared 
with calculations using the differential values of cross sections as a 
function of incident neutron energy. This is an integral check for 
those differential cross sections. Thorium, as far as we know, had not 
been investigated before for this fast neutron energy range. Even 
though a peak at .184 MeV was found it was felt that the resulting 
large cross section value obtained made it highly im ae rey 
gamma ray came from a fast neutron interaction h for other 


possible neutron induced gamma rays was very difficult due to the 
high intensity of naturally radioactive gamma rays from thorium 


38736 oe SIGLEARN: a program for simultaneous 
least-squares fitting of thermal neutron cross sections and related 
ratios. Kottwitz, D.A. (Battelle Pacific Northwest Labs., Richland, 
Wash. — Feb 1976. 76p. NTIS $5.00. 
computer program SIGLEARN has been written to 

fissile nuclides in the thermal energy — Specifically, the 
gram employs the method of nonlinear tote 
neously up to 7 different types of data for a . aoe nuclide. The 
program is a special tion of the general-purpose nonlinear least- 
squares program LEARN, which uses the Adler—Adler formulation 
for sigma f and sigma c, and the Breit— Wigner formula for sigma s. 
In addition to adjusting the free parameters and calculating the 
associated covariance matrix, the program performs a statistical 
evaluation of the quality of individual data points and relevance of 

computer program and consists of 3 parts: (1 ——— 
section or user's manual; (3) the 
programming information section. (GRA) 


SPONTANEOUS AND INDUCED FISSION 


38737 (IS—4052) Table of fission product nuclides: yields, single 
particle model states, observed spins and parities, decay modes and 
half-lives for products of thermal neutron fission of *°U. Voigt, A.F. 
Dee NTIS Iowa Dec 1976. Contract W-7405-ENG-82. 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 2, NO. 15 


The fission product chains resulting from thermal neutron 
fission of ***U are given as compiled from the latest tabulated data. 
Included are the calculated absolute cumulative yields, single parti- 
cle model states for protons and neutrons and values 
when known for decay modes, spins, parities and half-lives. 


38738 (UCID—17390, 12, 14, 15-17) Photofission studies 
with monoenergetic photons. B.L.; Alvarez, R.A.; Caldwell, 
J.T.; Dowdy, E.J. 11 Feb 1977. 


In Status report to ERDA Nuclear Data Committee. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


38739 Test of many-body methods on an exactly soluble model 
with and superconductivity. Chu, S.Y.; Marsha- 


For see NSA. 33:04495 


NUCLEAR REACTIONS AND SCATTERING 
38740 (AED-Conf—75-769-106) Basic principles of nuclear 
physics in radiation measurement and radiation ye Rottler, A. 


ernforschungszentrum Karlsruhe (Germany, Schule fuer 
technik). 1975. 20p. (CONF. 7509129 182). (US Sales 


F; M lear power plant planning and 
many) (17 Sep 1975). 

6 figs.; with refs. 


radiation 
the following types of radiation: protons, 
particles, electrons, positrons, ‘y-rays, neutrons. The interaction of 
ionizing radiation with matter involve the orbital electrons, the 
Coulomb's field of the nuclei, and the nuclei. 


38741 (BNL-tr—641) Effect of the imaginary part of the optical 
potential on the reaction cross sections. Afanas'cv, GN; Avramov, 
S.; Dobromyslev, Phung; Shilov, V.M. "Joint Inst. 


M.B.; Kim Y: 
for Nuclear Research, Dubna USSR). 1976. Translation of JINR— 
P4-9892. 2ip. Dep. NTIS 


Thur previously been shown that ina complex poteatl wa 


decreases with further increase of W/sub 0/ and vanishes at W/sub 
small and large values of W/sub 0/. The second part of this paper is 
devoted to the construction of the ion-ion potential by fit fecm i 


gies. 


SPONTANEOUS AND INDUCED FISSION 


38742 Microscopic calculation of nuclear dissipation. Koonin, 
S.E.; Nix, J.R. Sor Science ont 


Physics, Massachusetts Institute of T Cambridge, Masse 
chusetts 02139). Phys. Rev., C; 13: No. 1, 209-238(an 1976). 
For abstract see NSA 33:27779 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 38591, 38596, 38671 


38743 program to synthesize backs 
cattering spectra for samples composed of successive layers of uniform 
thickness and Interim technical report. P,; 


composition. 
Harris, J.M.; Scherzer, B.M.U. Pasadena 
(USA). Div. of Engineering and — 1976. Com 
117p. NTIS $5.50. 
In both the planning and the analysis of 


utilizing 
MeV ion backscattering, a useful option is the to generate & 


3990 
38732 (LA—6684-MS) Approximations to summation calcula- 
L tions of delayed energy and spectra from fission products, LaBauve, 
R.J.; England, T.R.; Stamatelatos, M.G.; George, D.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405-ENG- 
36. 17p. Dep. NTIS $3.50. 
The purpose of this report is to provide users with simple 
analytical least-squares approximations to fission-product decay- 
energy and spectral results from summation calculations for fission 
burst or extended periods of fission. These approximate representa- 
tions will enable users to circumvent the computational complexities 
associated with the detailed summation calculations. 
NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 
e! wR; Ps inde, J.; ussen, J.O. wrence 
Berkeley Laboratory, University of California, Berkeley, California 
] ation with matter which are most important for perpoees of taal 
imaginary part of the potential W/sub 0/ does not lead to total 
absorption, i.e., the Thomas model. This assertion is examined in 
more detail. It is first shown, by using the complex square well, that 
4 as W/sub 0/ goes to infinity no total absorption occurs and the 
reaction cross section, after ; eakin | at some value of W/sub 0/, 
ij approximation Constan iOn Gensitic: ne Potential 
— 


di- 
on 
to 
a- 
of 
the 
ical 
ov, 
nst. 
R— 
well 
the 
otal 


REFER ALSO TO CITATION(S) 37514, 38740 


Cromer, D.T. (Los Alamos Scientific Lab., NM). Acta Crystallogr., 
Sect. A; 32: 339(Mar 1976). 


Anomalous scattering factors Af and Af’ for Co Ka; radi- 
ation (lambda = 1.78892A) were calculated by interpolation of the 
photoelectron cross-section information given by Cromer and Liber- 
man [Los Alamos Scientific Laboratory Report LA-4403 (1970)]. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 38591 


38745 ee Research on new methods in transport 
theory. Stefanovici, D. (Institut za Nuklearne Nauke Boris Kidric, 
Degrade (Yugoslavia) 1975. 13p. NTIS (US Sales Only). 


he oll transport theory is the basis for development of 
reactor theory and reactor calculational methods. It has to be 
acknowledged that recent applications of these disciplines have 
influenced considerably the development of power reactor concepts 
and technology. However, these achievements were implemented in 


(LA--6540-MS) PAD: a 


W.R.; in, T.P. i 
(USA). Dec 1976. Contract W-7405-ENG-36. 1 


critical excursions various fissioning 
spied 10 Prompt ria i, nig 


MEDICAL PHYSICS 


’ (AD-A—027039) Enhancement of absorbed dose following 

interface for incident low-energy x radiation. Memorandum 

report. Langworthy, J.B.; Rosen, M. (Naval Research Lab., Wash- 
ington, D.C. (USA)). Jun 1976. 36p. (NRL-MR—3302). NTIS $4.00. 
It is shown that the presence of a thin surface layer of gold 

(or any high-Z material) enhances the absorbed dose in the active 


respectively, were 

10 keV and kT = 

packaging of a model satellite gave rise to dose enhancement factors 
of 12.6 and 14.9, respectively, in the first 3 micrometers of silicon. 
in addition absolute absorbed dose profiles in silicon for the two 
hardened continuous spectra. (auth) 


38750 (SLAC-PUB— 1803) Accelerator beam dosimetry. Nelson, 
W.R. (Stanford Linear Accelerator Center, Calif. (USA)). Aug 1976. 
nr is shown that high 3p. Dep. NTIS $3.50. 

t is shown that energy charged rged particle beam dosimetry 
can be using rather eets and basic concepts of 

ision (i.e., excitation and ionization) is considered. (' 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 38043, 38759 


problems. Final report, ‘ i 
S. (Stanford Univ., Calif. (USA). W.W. Hansen Labs. of Physics). 
Jul 1976. es NTIS $3.50. 


Phys. —= 15: No. 10, 5076-5077(15 May 1977). 
We propose a method to isolate the effects of topology, 
present in the form of rings, etc., from those of disorder due to bond- 
variation. For a representative cluster based on the Polk 
model, we find that the effects of disorder dominate 


dirty” 
Scientific Research 
2: No. 10, 1970) 


rption 
equency ao <2A is studied theoretically in “dirty” su; 
impurities at zero temperature. It is shown that 
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theoretical backscattering spectrum. The authors describe a comput- Po 

A; er gee a synthesize and plot the theoretical back-scattering 

. spectrum of a multilayered sample. The program contains facilities 

; for plotting of the synthesized spectrum together with experimental DOSIMETRY 
data. (GRA) 

region of a silicon device subjected to low-energy x radiation by a 

large factor. For the cases of 50-keV, 100-keV, and 200-keV mon- 

pee ye x-ray beams incident on silicon covered with 4 microme- 
ters of gold, enhancement factors of 9.2, 17.4, and 6.7 at distances in 
el 
ia 
| a rather heuristic way, since the satisfaction of design demands were 
of utmost importance. Often this kind of approach turns out to be 
very restrictive and not even adequate for rather typical reactor 
applications. Many aspects and techniques of reactor theory and ee 
calculations ought to be reevaluated and/or reformulated on the 
more sound physical and mathematical foundations. At the same 38751 (AD-A—028279) Application of quantum field theory to 
time, new reactor concepts and operational demands give rise to 
more sophisticated and complex design requirements. These new 1 
requirements can be met only by the development of new design 
techniques, which in the case of reactor neutronic calculation lead — . — = : 
directly to the advanced transport theory methods. In addition, the energy excitations in solids, instabilities of Fermion systems and 
rapid development of computer technology opens new opportunities phase transistions in 1- and 2-dimensional systems is summarized. A 
for applications of advanced transport theory in practical calcula- guide is ee to publications produced wholly or partially with 
tions. support AROD under this grant, which are liste“ in the 
appendix. (auth) 
38746 (INIS-mf—3445) Monte Carlo simulation of ultra-cold 
neutron production by Bragg reflection from a moving single crystal. 38752 Effects of topology versus disorder on the vibrational 
Steenstrup, S.; Buras, B. (Copenhagen Univ. (Denmark). H.C. Oerst- properties of Sen, P.N.; Yndurain, F. 
ed Inst.). 1976. 31p. V 03/MF AOI. 
Publ. as Monograph No. 76-22 from Physics Laboratory, 
H.C. Oersted Institute, Copenhagen University. 
A Monte Carlo simulation was performed of a ‘Gedanken 
Experiment’ where ultra-cold neutrons are produced by Bragg re- 
flection from a moving mosaic single crystal. It is shown that ultra- eg 
cold neutrons can be obtained by using thermal or cold neutrons (in ne $0 pe id ri ahs the 
practice only the latter). The cross-section of the reflected ultra-cold 
neutron beam is elliptical if the incident beam has an axial symmetry. — These are suppressed if the angular disorder exceeds a critical 
The length of the minor axis of this ellipse has an upper limit — 
the mosaic spread of the crystal, 
major axis increases with the ratio of the velocity of the 
incident neutrons to the velocity of the re‘lected neutrons. The ultra- SUPERCONDUCTIVITY 
: cold neutron flux (per unit solid angle and unit velocity interval) can 
be larger than the ultra-cold neutron flux emitted directly by the GENERAL THEORY 
onin, same neutron source of Maxwellian distribution of velocities. This 
nt of result is discussed in relation to Liouville’s theorem. 38753 Multiphoton absorption 
assa- Genkin, V.M. (Gor’kii Radiophysical 
38747 conte camp Sov. J. Low Temp. Phys. (Engl. Transl. : 
ific Lab., 
29p. Dep. wit 
for a sufficiently strong field the multiphoton rption 
Theoretical and numerical foundations, utilization guide, at @o<2A may exceed that of single photon absorption with a» <2A. 
sample problems, and program listing and glossary are given for the It is noted that multiphoton absorption allows one to study the 
PAD computer code which describes dynamic systems with interac- angular dependence of the cross sovtion for electron scattering by 
tive neutronics, thermod ics, and hydrod ics in one-dimen- impurities. 

38754 Interaction of dislocations with point defects and internal 
acks- friction in superconductors. Miloshenko, V.E.; Shunin, G.E.; Rosh- 
iform chupkin, A.M. (Vorenezh Polytechnic Institute). Sov. J. Low Temp. 
n, P; Phys. (Engl. Transl.); 2: No. 10, 616-617(Oct 1976). 
adens 38748 Portable installation for the accumulation of neutrons with The electrostatic interaction of dislocations with point defects 
Con- & pulsed reactor. Antonov, A.V.; Galkin, O.F.; Gurei, A.E.; Isakov, in a superconductor is discussed. It is shown that the interaction 

AL; Kovyl’nikov, V.N.; Mikerov, V.L; Tikhomirov, A.A. (P. N. changes in the superconducting transition due to a diminution of the 
izing Lebedev Physics Institute, USSR Academy of Sciences). JETP Lett. screening oe of the system of conduction electrons. It is 
rate 8 (USSR) (Engl. Transl); 24: No. 6, 352-357(20 Sep 1976). pointed out the change in the electrostatic energy of interaction 


of a dislocation with a point defect is supported by experimental 
results on the internal friction of superconductors. 


38755 Kinetic equations for superconductors with paramagnetic 

Galaiko, V.P.; (Physicotechnical Insti- 
tute of Low Fougensues A of the Ukrainian 
gga J. Low Phys. (Engl. Rockers 2: No. 10, 618-621(Oct 
1 


derived on the basis of the kinetic equations for the i 

electron-hole density matrix. The “mixing” of the electron and hole 
components of the excitation spectrum due to conservation of elec- 
tric charge in a superconductor is investigated. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 37910, 37927, 37958, 37959. 
37962, 37964, 38022, 38115 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 38681, 38759 


RELATIVITY AND GRAVITATION 
38756 (CNRS-CPT—76-P-849) Dynamics of continua and parti- 
cles from general covariance of Newtonian gravitation theory. Duval, 
C.; Kunzle, H.P. (Centre National de la Recherche Scientifique, 13 - 
Marseille (France). Centre de Physique Theorique). Jul 19 6. 32p. 
NTIS (US Sales Only). 
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COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


38759 (CONF-760737—1) Turning point in the development of 
quantum mechanics and the early years of the Moessbauer effect, 
Lipkin, H.J. (Ar Ill. (USA)). 1976. Contract W- 
31-109-ENG-38. 18p. Dep. NTIS $3.50. 
From International school of subnuclear physics meeting; 
Geneva, (Jul 1976). 
The devel it history of quantum mechanics and that of 
and educational 
and cons toward these studies. (. 


FUSION ENERGY 


38760 Controlled fusion and plasma research, 


A literature search. Whitson, M.O . (comp.). Research and 
i ‘Oak Ridge, Tenn. 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 38897, 38940 


The principle of general covariance, which states that the 
total action functional in General Relativity is independent of co- 36761 
ordinate transformations, is shown to be also applicable to the four- mong, W.E.; Thompson, JR; Bourianoff, G.1; Hasti, D-E.; Sloan 
dimensional geometric theory of Newtonian gravitation. It leads to MLL. (Austin Research Associates, Inc., Tex. (USA). Aug 1976. 
the correct conservation (or balance) equations of continuum me- Contract F44620-72-C-0071. 126p. (ARA—236; I- 760-80), 
chanics as well as the equations of motion of test particles in a NTIS $6.00. 
gravitational field. The degeneracy of the “metric” of Newtonian i performance on this contract, 30 June 
space-time forces to introduce a “gauge field” which fixes the 1506; 
connection and leads to a conserved current, the mass flow. The interactions of high energy beams of charged particles. The mecha- 
particle equations are also derived from an invariant Hamiltonian nisms and efficiency of energy transfer have been investigated from 
structure on the extended Galilei group and a minimal interaction relativistic electron beams to much denser, high-z target plasmas. 
Provided that the beam quality is sufficiently well con oatrolled, opt 


principle. One not only finds the same equations of motion but even 
the same gauge fields. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


pressure and calori- 

krypton, and xenon. Schwalbe, L.A.; Craw- 
tory, Los New Mexico 87545). J. Chem. Phys.; 66: No. 10, 
4493-4502(15 May 1977). 


processes indi source of 
Joule, multigigawatt radiation in the 10 - 10,000 eV portion of the 
photon energy spectrum may be achievable. More recently a number 
Of calculations have been completed relevant to the development of 
wired conditions have been deter- 
unneutralized 


A new two-parameter vapor pressure equation has been de- p= nay Peep ety 
rived which, unlike the Salter equation, is shown to be equally 


applicable to quantum or classical solids and even liquids. The 
condensed phase enthalpies and entropies are given directly by the 
fitted parameters with accuracies comparable to those which have 
been claimed for existing independent calorimetric measurements. bility 
Recent vapor pressure data for the solid and liquid phases of argon, tone i 
krypton, and xenon are analyzed in this manner, and the results are 
compared with the available calorimetric data. New values for the 
cohesive energy at T=0 are also derived for these substances. 


ELECTRICITY AND MAGNETISM 


38758 AD-A—030684) testing of David: 

dlose-in EMP shaped objects. Topical ility of using 

report, 1 Feb—1 Oct 1975." Messier, MAS Hamilton, R.M.; Smith, them for heating The followix tay pooktene 
B in vacuum, and (ii) cros-fidld 


K.S. (Mission Research ta Barbara, Calif. (USA)). 7 Nov 
Contract 726-0084. 136p. (MRC-R—228). NTIS 


" This report describes the development and testing of a 3-D, 
finite difference computer code used to estimate the currents and 

api wave gamma source. The application of the code is for 38763 AED-Conf—76-506-005) Plasma confinement 
performing calculations to aid in the prediction of close-in EMP hgh beta toroidal pinch experiment. Hirano, Ke acy: 


effects on systems. Included is a description of the way the physics 
of the problem is handled by the code, the methods used to obtain rm ys “Noda, N (Nagoya Uni. apa) a 

Plasma Physics). 1976. 17p. (IAEA. |—35/E7; 
and recommendations. 64). Q.02/MF A0O1. 


numeczical solutions, the results of comparison tests and conclusions 


2S 
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3992 ERDA ENERGY RESEARCH ABSTRACTS Po 
= This bibliography contains 5794 references to journal and 
) report literature related to various aspects of controlled fusion 
research. Corporate author, personal author, report number, and 
subject indexes are included. 
A 
) 
of beam density and energy, should permit at least 15% of the beam 
times as dense as the beam. imation of ionization and radiation 
eld. Also 
on which 
iCCUr DEL Weer non-neutral Ullra-relauvistic electron beam and 
dense species of ions. Various regimes of this interaction have 
investigated, and in one important regime for which the insta- 
growth rate is less than the transverse bounce frequency of the ff 
n the radial electric field of the electron beam, two dimensional 
uter simulations have been performed. 
f (AD-A—032813) Tokamak plasma heating with intense 
ised ion beams. Memorandum report. Ott, E.; Manheimer, W.M. 
| (Naval Research Lab., Washington, D.C. (USA)). Oct 1976. 36p. 
RL-MR—3394). Q 03/MF AO1. 


doublet discharge with an 
usub(E) value over seven times as 


522 


Eames, D. 
i (US: ). Physics Lab}. 1976. lip. 
“CN—35/A2;CONF-761012—62). Q02/MF AOl. 
From 6. international conf 


jon researc 
. Germany) ( 
survey experimen’ 
Centre d'Etudes Nucleaires 
ique du Plasma et de la plasma f the discharge 
02/MF A‘ ion temperature i fective ion 
uclear fusion research; Berc! 
Repoblic of Germany) (6 Oct 197). 
aya 2 tabs.; 17 refs. Available from the IAEA. 


Experimental study of a two- 
heating-plasma and compression experiment. Ito, 
H.; Goto, S.; Uyama, T.; Satomi, N.; Watanabe, K. (Zen tralstelle 
Atomkernenergi Dokumen tation (ZAED), -Leo- 
(Germany, F.R.)). 1976. 8p. -~-CN—35/ 

14;CONF-761012—49). NTIS (US Sales Only). 
F 6. international conference on plasma — ee ae con- 

h; Berch 


(AED-Conf—76-506-021) Shock heating of collisionless eh 8 lan i i 
toroidal geometry. Soeldner, F.; Steuer, K.H. (Zentral- 


gie-Dokumentation ( ), Eggenstein- 

(Germany, F.R.)). 1976. 7p. (AEA-CN—35/E13- 
INF-761012—69). NTIS (US Sales Only). 
F 6. international 


markable changes before and after the transition time of these 
phases. Fast ions created in the early stage of phase I by Esub(theta) 
moderates the penetration of the magnetic field with the aid 


igh 
um- 
yan, 
76. 
80). 
une 
the 
rom 
nas. 
pt 
cam 
000 
tion 
ilo 
‘the 
aber 


(AED-Conf—76-506-046) at 
frequency in the Wega Tokamak. Blanc, P.; Hess, W.; 
, G.; Lallia, P.; Nguyen, Be Tonon, G.; Javel, P.; 


tomic Co., San Diego, Calif’ SA isis. (IAEA- 
6. international i 


ares SER 
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From 6. international conference on plasma physics and con- result of these studies is the observation of a significant increase in 
trolled nuclear fusion research; Berchtesgaden, fc mg Federal the electron density, nsub(e), and the energy confinement time, 
Republic of (F.R. Germany) (6 Oct 1976). tausub(E), with increased e 
11 figs.; 6 refs. Available from the IAEA. elongation of 2.9 had an nsub(e 
Two different types of high 8 toroidal pinch experiments, large as the value reported pre mn 
STP and CCT, have been done to study the confinement of the Doublet IIA, and it is about three times the value of an elliptic 
plasma produced by theta-pinch. The STP is an axisymmetric toroi- discharge with an elongation of 1.5. The elliptic and circular dis- 
dal pinch orrioke B tokamak type, while the CCT is multiply charges were produced passively by controlling the plasma-induced 
connected periodic toroidal e. nternal current carrying copper current in the field-shaping coils surrounding the plasma. The doub- 
rings are essential to the CCT. Since both apparatuses use the same let discharges were produced by actively driving selected sets of the 
fast capacitor bank system, they produce not so different plasma shaping coils, and these shaping fields were adjusted in time accord- 
temperatures and densities. The observed laser scattering tempera- ing to the changes in the —_— current density profile which 
ture and density is about 50 eV and 4 x 10'*/cm*, respectively, when accompany plasma heating. measured electron temperature, ion 
the filling pressure is 5 m torr. In the experiment of STP, strong temperature, and impurity level of doublet and elliptic discharges are 
correlations are found between the Bsub(p) value and the litude also presented. 
of m = 2 mods. hes & acount the of of 
0.8. The disruptive instability is observed to expand the pinched 38767 (AED-Conf—76-506-038) Experimental results of the 
le ng column without lowering the plasma temperature. Just PLT Tokamak. Grove, D.; Arunasalam, V.; Bol, K.; Boyd, D.; Bretz, 
the distruption begins, the q value around the magnetic axis N.; B 
becomes far less than 1 and an increase of the amplitude of m = 2 ¢ 
. mode is seen. The CCT also shows rapid plasma expansion just 
d the ic field reaches its maximum. Then the is filled 
ohmically heated deuterium plasma. The roles played by radiation, 
charge exchange, internal disruptions and turbulence are studied. 
10% of the power transferred to ions by the electrons and that 
the ion energy diffusion follows the neoclassical law within a factor 
of 2. As regards the electron balance, radiation losses represent 40 to 
60% of the ohmic power, the electron behaviour being strongly 
anomalous compared with the neoclassical —— diffusion law. 
Internal disruptions are the main cause of energy lifetime limitation _ 
at the center of the discharge. Republic of (F.R. Germany) (6 Oct 1976). 
38765 
plasmas in 
stelle compression neaung © On neaung 
copy process is divided into two stages: P= I with the ion heating rate 
2;C0 of 1 approximately 2 eV/ns and II with that of approximately 10 
eV/ns. According to measurements of Bsub(z), Esubtr), Esub(theta) 
trolled nuclear fusion research; Berchtesgaden, man, Federal and the density, the behaviour of these quantities also denote re- 
Republic of (F.R. Germany) (6 Oct 1976). 
8 figs.; 7 refs. Available from the IAEA. 
Toroidal high-8 plasmas with keV temperatures and small 
ion ratios are produced by fast magnetic yoy in the 
High Voltage Belt Pinch. Two typical cases with ifferent plasma Pp y 
are investigated: at an initial density of nsub(eo) = 3 x formed after phase 
10 cm~* the magnetic field diffuses into the whole plasma and a eV in the end of phase I is 
piston regi ions swept up in magnetic sheath an 
energy of 0.7 keV, 30% of the ions are reflected from the piston lower 
geiting an energy of 2.5 keV. For an initial density of nsub(eo) = 7 x Icht- 
0 cm~%, a central plasma region with 8 = 1 is formed. The hn, 
electron temperature reaches 1 keV in the sheath. The mean energy leaires 
of the ions trapped by the magnetic piston amounts to 0.4 keV. 60% (France). Service —_—. Generale). 1976. 14p. 
of the ions are reflected. In both cases, the electrons are heated by s; CONF-761012—47). S (US Sales Only). 
current-driven ion acoustic turbulence (Tsub(e) < Tsub(i)) with an i conference on plasma Ym sae and con- 
effective collision as woe vsub(eff) approximately 0.6 wsub(pi). jon research; Berchtesgaden, German, Federal 
The same effective collision frequency determines the electron heat Germany) (6 Oct 1976). 
conduction perpendicular to the magnetic field in the turbulent : Available from the IAEA. 
pe Pa experimental results are in agreement with numerical Application of H.F. power near the lower hybrid frequency 
a i ot the Wega Tokamak plasma resulted in typical bulk ion tempera- 
H.F. power appears to be lost by fast ions which are produced at 
38766 = (AED-Conf—76-506-035) Doublet ILA experiments. Free- the edge and probably lost by charge exchange before thermalizing. 
man, R.L.; Adcock, S.J.; Baur, J.F.; Brooks, N.H.; DeBoo, J.C.; No indi i of electron —¢- or the production of superthermal 
electrons by the H.F. is found. Under not yet ~ ag conditions, 
an increase by a factor 2 in the perpendic ion temperature, 
measured only by charge exchange, was found. 
trolled nuclear fusion research; Berchtesgaden, Federal 38770 (AED-Conf—76-506-047) Magnetosonic wave generation 
Republic of (F.R. Germany) (6 Oct 1976). and damping in the TRF Tokamak near the ion cyclotron frequencies. 
3 figs.; 1 tab.; 5 refs. Available from the IAEA. (Association Euratom-CEA sur la Fusion, Centre d'Etudes Nu- 
Detailed measurements of the eethptic, and spatial behavior cleaires de Fontenay-aux-Roses, 92 (France). Dept. de poweye du 
of the plasma properties of doublet, elliptic, and circular cross- Plasma et de la Fusion Controlee). 1976. 9p. ((AEA-CN—35/ 
section discharges in Doublet IIA have been carried out. One major G8;CONF-761012—53). Q 02;MF A0O1. 


From 6. international conference 
trolled nuclear fusion research; Berc 

ic of (F.R. Germany) (6 Oct 1976). 

6 ; 17 refs. Available from the IAEA. 


the resonance conditions for an 

ast magnetosonic wave generation in ion cyclotron range 
appears as an attractive way of transferring large additional power 
to a Tokamak plasma. 


38771 toward relativistic 


38772 (CEA-CR—10(Vol.1), 209-215) Ion heating at the 
disruptive instability in the LTS Tokamak. Bell MG. Hutchinson, 
LH. (Australian National Univ., Canberra. Dept. of 

(Waikato Univ., Hamilton (New 


38773 (CEA-CR—10(vol.1), Pp 225-230) Ton velocity randomi- 
zation in an ion acoustic turbulence. Gresillon, Doveil, F.; 
Mantei, T.D. — Polytechnique, 91 - Palaiseau (France)). 1976. 

From 3. International meeting on theoretical and experimen- 


mean trajectory deviation is taken into account. 
2, GmbH. ER 
many). Jnst. fuer Plasmaphysit. 1976. 
ternational meeting on theoretical and experimen- 


ta spect of of torial plasmas, Grenoble, France (Fan 
In 


38776 (CEA-CR—10(Vol.1)) Theoretical and 

pects of heating of torodal plasmas . (CEA, 75 - Paris 

rom 3. in 


ternational meeting and experimental 

specs of heating of torial lamas, Grenble, France 
abstracts were entered into the data base. (MOW) 

38777 
turbulence and relativistic electron Whar- 


actions, using strong 

ton, C.B. (Cornell Univ., Ithaca, N.Y. (USA). Lab. of Plasma 

Studies). 1977. Contract EY/-76-S-02-3165. 96p. Dep. NTIS $5.00. 
moderate was 


pe (N—76—-32008) Turbulent diffusion coefficient of plasma 
tg ly density. Inoue, S.; Itoh, K.; Yoshikawa, S. 

248). 


collision 
frequency t (D) i 
) to the value where 
to electron inertia effect. This 
1 inertia diffusion shows the confinement time (tau) is 
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Ihysics and con- collisional and intermediace regimes. Sweetman, D.R.; Start, D.F.H; 
5 German, Federal Riviere, A.C.; Cordey, J.G.; ere D.E.T.F. (UKAEA Research 
° Group, Abingdon. Culham Lab.). 1976. , 
power experimental in wave aspects rance fun 
and damping at frequencies between ci/ and ci/ is 1976). 
reported. As already observed in other Tokamaks, high Q toroidal In Theoretical and experimental aspects of heating and toroi- 
eigenmodes are generated in the absence of resonant layer in the dal plasmas. Vol. I. 
er than the values estimated on the basis of current theories, Levitron in which the plasma confinement time has been 
indicating the existence of unexpected damping mechanisms. While as a function of current induced in the plasma. The regime of ff 
high @ tn collisionality and u/vsub(e) is similar to that in several present-day 
damping is observed if a = 2 wsub(cD) in a D-plasma and if a <= Tokamaks. The confinement time is found to be proportional to 
wsuticH) in a H-plesma. This effect is interpreted as due to the © 
presence of H* ions, even in a D-plasma, and to the possible correlates well with u/vsub(e) and rather smali values of this ratio 
occurence of a singular layer where the fast wave is converted into a are sufficient to reduce the confinement time below the current-free 
slow mode if a <= qwsub(cH). A mode-tracking system has been level. There is a good correlation between the loss rate and the 
tested successfully, ing a significant increase in the duration of amplitude of fluctuations. 
(France)). 1976, 
Bialey, Young, D.; Ecker, S.; Di 
Capua, M.; , R.; Hammer, D.A.; Gerber, K. ics Interna- 
tional Co., Calif. (USA). 1976. 16p. (IAEA-CN—35/ 
G2-3;CONF-761012—46). NTIS (US Only). 
From 6. international conference on plasma physics and con- 
Republic of (F.R. Germany) (6 Oct 1976). . 
and theoredeal swvestigations of the feasibility ‘ment permitted the measureme 
i ical investigations feasibili t measuremer tic: 
of electron beam heating for fusion are reviewed. Progress at four leading to interesting and nov and 
U.S. cn understanding the interaction and jego 
H it studies mad O establish of inci 
developing reactor schemes employing it are summarized 
Beam propagation and energy deposition studies yielded the spatial 
ef platen 
38778 (COO—4020-1) Scaling of end loss times in linear theta 
(USA)) Jan 1977. Ey. 768-02 4020. Dep? NTIS $50 
From 3. international meeting on theoretical and experimental . Jan 1977. Contract EY- cae . . 
aspects of heating of toroidal plasmas; Grenoble, France (26 J The influence of energy loss on the particle loss from the ends 
In Theoretical and experimental aspects of heating of toroidal equations whi ve been to scale linear theta pinches is 
plasmas. Vol. I. > memes) developed, then examined relative to inherent constraints. Charac- 
Measurements of the ion temperature and the toroidal current teristic times for pinch, compression, wave propagation, and loss for 
density and electric field during the disruptive instability in LT-3 are various experiments are noted to be not repetitively ordered, thus 
presented. Rapid ion heating and strong current inhibition have been making data extrapolation difficult. bag ion temperature as a 
observed. Fluctuation measurements suggest that these effects may decaying variable, re ae joss time (t/sub tel 
be attributable to the excitation of ion cyclotron drift waves in the evaluated in a self-consistent fa first for exponential T/sub i/ 
plasma. decay (t/sub thi/) and also for linear T/sub i/ decay. Expressions for 
particle loss times are evaluated for t/sub thi/ less and greater than, 
respectively, t/sub e¢/. Expressions for scaling loss time are present- 
ed. Millisecond particle loss times for moderate length (approximate- 
ly 150 meters) linear pinches are indicated because of low tempera- 
tures at the ends due to energy loss. 
plasmas. Vol. I. 
coefficients are calculated from the experimental data collected in an 
ion te ine Alcato periment was presented. in the regime where te 
; verge quickly when the mean velocity variation is neglected, while a 
rather unstable behavior is observed when this usuall 
proportional to the prod OT the plasma densi ind plasm: irre 
squared, divided by the electron temperature to the power 7/2; 
under the experimental conditions considered, tau is 25 milliseconds. 
38780 (PPPL—1323) Spectroscopic measurements of ion tem- 
perature in ATC Tokamak with RF and neutral beam heating. Suck- 
ewer, S.; Hinnov, E. (Princeton Univ., N.J. (USA). Plasma Physics 
A nonlinear theory of lower hybrid turbulence driven by a easurements of ion temperatures in the A okamak 
whistler pump means of Doppler broadening of various ion lines are described, and 
estimates of the saturation level of the turbulence, the corresponding typical results presented for the various auxiliary heating expert 
age OVII lambda 1623A, CV lambda 2271A and 
CIV lambda 1548A, which are emitted from regions of different 
electron temperature. Measurement at a given radial location & 


AUG. 15, 1977 
as a function of time 
contour in times 1.5 to 3.0 msec. 


confined in eS the tokamak type. 


awe 


eae 


Thermonuclear energy productioa of a cylindrical plasma 
imploded by a heavy liner. Jablon, Cs Rioux, C. (Paris-11 Univ., 91- 
y (France). Lab. de Physique des Plasmas) Nucl. Fusion; 16: A sf ysics M. V. 
No. 5, 791-796(1976). monosov Moscow State University). Sov. J. Plasma Phys. 
The rs ae No. 5, 424-426(Sep 1976). 
Inder certain conditions, a con 


the case of converging waves at a distance on the 
the plasma radius, it is possible to estimate the i 


Kirov, A.G.; Il'inskii, S.E.; Mayburov, V.B.; Onishchenko, V.V.; 


Tarasevich, AL; Kadysh, LYa.; Malykh, L.Ya. (Gosudarstvenny} 
Komitet 4) Ehnergii SSSR, Sukhumi. static of the 
i ij if the plasma radius is Ro~ 10? 
~ corresponding ion is n~ 
field is Ho~8x10* Oc, the is ~1.5x10° Hz for a 
frequency plasma 


Magnetosonic heating of a two-component plasma in the T- 
4 tokamak. Ivanov, N.V.; Kovan, I.A.; Sokolov, Y.A. (I. V. Kurcha- 
tov Institute of Atomic Energy). JETP Lett. (USSR) (Engl. Transl); 


24: No. ps3 316-319(20 Sep 197 
An experimental verification is 


: 8 of plasma transport on the rotational transform 
is 
i/ JIPP Ib stellarator which is equipped w:th both 1=2 and 1=3 
for windings. The properties of the resonant losses observed 
i 38790 (AD-A—033836) Ion 
nl ing collisionless plasma using an 
Mercure, H.P.E. (Ti 

: for Aerospace Ju 1976. (UTIAS— 

4. 
the 
irift 

t 
"his — 
frequency. 
1/2, 1 (COO—2229-31) Ion beam probe plasma diagnostic 
nds. sepert, 1 February 1976—31 January 1977. 
Jennings, WC; Connor, K.A.; Hickok, R.L. (Rensselaer 

= nic Inst., Troy, N.Y. (USA)). Jan 1977. Contract EY-76-S-02-2229. 

NTIS $3.50. 
}.00. 
by 
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the line result can be attributed to the substantial difference between the 
tions of ionization potentials of helium and hydrogen. The measured time 

sponding time dependence ined previously in the same 
a plasma only at and after the time of maximum compression. During the 
Adam, J. . compression, the measured scattered-light level is 2—3 times the 
tenay-aux-Roses, 92 (France)). Jan 1971. Translation of EUR-CEA- level which would be expected on the basis of the density 
FC—579. 17p. Dep. NTIS $3.50. measured by the IR iatertboeanater. ‘The epaesent © ion lies in 
; Cyclotron heating of a tokamak plasma is considered with the turbulent state of the plasma at this time, ially since earlier 
1 and without a rotational transformation. The following three meth- measurements on the basis of the Stark broadening of the He II line 
; ods are shown to be applicable to tokamaks: (1) cyclotron heating of revealed a high level of turbulent electric fields. Ss 
the plasma by a low-density resonant — (2) cyclotron heating complete ee was not recorded, the 
using a magnetic band effect, and (3) ting at @ = 2w/sub ci/. detection system in these experiments permits the conclusion 
intensity. Again. this may be due to the turbulent state of the plasm: 
Lo- 
ve 
investigated. Energy yields and compression ratios are optimized as ng plasma 
functions of the initial conditions (plasma temperature and n tau- wave; the 
product, liner inertia). D-T a-self-heating is computed by dividing ESUIT Gissipalion Of the Cncrey OF Tie Magnctosonic wave. 
High-energy amplification requires a-self-heating and stability of the problem) in 
liner-plasma interface well after the turn-around time. of one-half 
Ci plasma 
DrODer uc: Lic PUlID CHCIEY essentially 
complete. These estimates show that for a total power of 
systems such as the tokamak and the stellarator. A number of works 
have been devoted to the heating of ions at a cyclotron frequency, 
but the most suitable is the region in which technology already 
ysical experiments in this region are represented, specifically, by _ ported he feasibility o 
the TTMR method. Experimental results of heating of the ion obtaining a two-component tokamak regime for a hydrogen-deuter- 
component of plasma by a helical quadrapole high frequency field ium plasma by cyclotron heating with a magnetosonic wave.(AIP) 
— 38789 Influence of buffer gas on the lifetime of confined ions. 
38784 Plasma confinement in hybrid stellarator with 1=2 and Vedel, M. (Aix-Marscille-3 Univ., 13 - Marseille (France). J. Phys 
gen plasmas have been measured as functions of time. The dis- charges lasting ~1 msec are routinely produced, with the lifetime 
limited by magnetic field errors introduced by the large diagnostic 
the electron density at the instant of maximum compression was boxes. Fine tuning of the fields is presently in progress. A complete 
heavy ion beam probe system has been constructed and is partially 
ee ey a aoe 2.5—3 than that in the helium installed. A Thomson scattering experiment has also been developed 
in all cases; this temperature reached T/sub e/ ~ 100—150 and is scheduled for installation in the near future. The ten-channel 
eV. Under the assumption that the energy inputs are the same, this data acquisition system has also been placed in operation with a 


completely designed computer interface system. In addition several 
improvements have been made in our minicomputer capabilities in 
terms of data processing and calculation of ion trajectories. The 
theory for measuring the magnetic vector potential with a beam 
has been developed and computer simulations have been 
performed. Finally our test stand operations have continued to lead 
to improvements in producing and controlling ion beams. 


38792 (JEN—344) Review of the methods to measure the ion 
temperature in a tokamak plasma. Zurro Hernandez, B.; Perez- 
Navarro Gomez, A. (Junta de Energia Nuclear, Madrid (Spain)). 
1976. 39p. (In Spanish). NTIS (US Sales Only). 

most important methods to measure the ion temperatu--re 
in a Tokamak plasma are reviewed, e.g. energy analysis ga fast 
neutrals = leave out the plasma, Doppler broadening 
emision spectral lines and fusion neutron analysis. It is ace 
their bounds so as the advantages and drawbacks of each one. Other 
methods of some interest in the future are outlined. 


38793 Use of microwave resonators for determination of plasma 
density. Akulina, D.K. (Lebedev Physical Inst., Moscow). pp 120- 
138 of In Course on plasma diagnostics and data acquisition systems. 
International School of Plasma Physics, Varenna, Italy, September 
3—11, 1975. Eubank, A.; Sindoni, E. (eds.). Bologna; Editrice Com- 


positori (19 75). 

Mow The analysis also considers several types of resonators. 


38794 (N—76—32011) Electron density measurement of a toka- 
M.; A. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Apr 
1976. 9p. 244), Q 03/MF AOl1. 


atane density measurement of plasmas. The output 

HCN laser has been adjusted for long-term operation. 

ing mirror so as to reduce refractive effect due to plasmas. The 
mean electron density of SPAC-II Tokamak plasma (of the order of 
3 to 7.5 times 10 to the 13 power/cu cm) was measured by this 
interferometer. The signal-to-noise ratio was 20, which was mainly 
determined by the fluctuation of the laser output oye Changes of 
the phase shift spikes in the one-turn-loop 
voltage signal were also observ 


38795 Technique for detection of plasma radiation spectra. 
Shcherbov, V.A.; Savchenko, V.N. (to AN Ukrainskoj SSR). USSR 
Patent 431,439. 5 Jun 1974. 1p. (In Russian). 

Filed 30 Jun 1972. 

The paper described a method of the radiation 
spectrum plasma principally inthe supe high uency range 
by means of superheterodyne conversion of the signals. In order to 
— the Sea and to enhance its frequency resolving power, 

tion electromagnetic field is transformed in such a way that 
= anal frequencies are, for example, linearly it on 
the input signal frequencies, while the output signals of the requisite 
frequencies are discriminated by narrow-band amplifiers. 


38796 Some novel diagnostic techniques for plasma chemistry. 
Kaufman, M. (Emory Univ., Atlanta, Ga. (USA)). Pure Appl. Chem.; 


48: No. 2, 
In order to probe the mechanisms of chemical transformations 
in electric discharges it is most useful to monitor concentrations of 


a popular technique for 
ical reactions, meets with particular 
applied to discharges, due to the presence of excited 
molecules as we! free radicals in such systems. Molecular beam 
analysis, a synthesis of mass spectrometry with molecular beam 
measurements of electric and moments and velocity distri- 
butions, is a technique develo in the laboratory which offers 
distinct advantages for the ysis of intermediates in electric dis- 
charges. In low pressure discharges, end-product analysis can be 
facilitated by sample compression. A chromatographic sampling 
system which employs com in order to achieve sensitivity 
has been developed and evaluated. There is some question concern- 
ing the appropriate discharge parameters to be emp! yed in correlat- 
ing measured variations in concentrations. An investigation is being 
made of the use of discharge ‘actinometers’ as a means of measuring 
the intensity of electric discharges. In discharges the intensity 
coupled. Thus, it is necessary that the actinometer be present in the 
reactor; it is not permissible to substitute vessels as is customary in 
photochemical investigations. Since the actinometer is to measure 
only the discharge intensity, it must not in any chemical 
reactions with molecules and and intermediates in the discharge Finally, 
the ratio of the rates of the primary interactions of the actinometer 
and reactant with the discharge must be independent of discharge 
parameters. 
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Lazernaya diagnostika plazmy. (Laser of 
L.N. Moscow; Atomizdat (1976). 424p. 
Theoretical and experimental methods for plasma diagnostics 
using laser beam scattering are discussed. A survey of other work on 
plasma diagnostics is also given. (MOW) 


38798 Anomalous intensities of satellites of resonance lines of 


Starikov, A.D.; A.Y.; Chirkov, V.A.; Yukov, E.A. N. 
Lebedev Physics Institute, te, USSR Academy of Sciences). JETP 
(USSR) (Engl. Transl); No. 6, 319-324(20 
We investigate the effect of the 
— I electron density of a in the range N/sub e/~ 10”— 


38799 Wave-tracing and shortwave diagnostics of a cylindrical 
plasma. Vainshtein, L.A.; Tishchenko, E.A. (Institute of Physical 
Problems, Academy of Sciences of the USSR, Moscow). Sov. Phys. - 
Tech. - (Engl. Transl); 21: No. 11, 1338-1343(Nov 1976). 

An asymptotic solution is found for wave probing of 
Len ot yam a ). An integral equation which is derived can be 

find the profile of the dielectric constant in the plasma, ¢ (r), 
from the transmission coefficient between and receiving 
antennas as a function o' impact parameter. diagnostic 
the first kind: convolution equations and Abel equations. Wave 
diagnostics is compared with ordinary ray diagnostics. 


of the reaction He*(n, p)H* in a nuclear reactor. Batyrbekov, G.A.; 
Kuznetsov, Y.D.; B.Y.; Takibaev, Z.S. Sov. Phys. - 


plasma noise 
converter. Ivashchenko, Korobchenko, Y. 


G.; Bondarenko, T. 
(Siberian Technol itute, Krasnoyarsk). High Temp. ( USSR) 
(Engl. Transl.); 14: No. 4, 743-747(Jan 1977). 
Problems in by of an induction converter to 
measure the noise temperature of are considered. 
Results of measurements of the temperature «combustion 
plasma are given. 


38802 [Ionization chamber 


Mo ‘Engg 


REFER ALSO TO CITATION(S) 38617 


(AD-A—029673) Scaling of the 
layer. 


Equation and Newton's Equations are presented. 
38804 

nonlinear oscillations. Final report. Cesari, L. (Michigan 
Arbor (USA). Dept. of Mathematics). Oct 1976. 18p. Q 


3996 ERDA ENERGY RESEARCH ABSTRACTS Po 
An experimental and theoretical study is made of the electron 
density and plasma density, as well as other properties, of the He* 
plasma produced in a reactor over wide range of pressures and 
thermal neutron fluxes. (AIP) 
Res investigation of vacuum ultraviolet ra- 
diatin ave Oryvirin ax mr) 
| 
Double ionization Chambers were used in a study of 1U—/A 
eV radiation emitted from a plasma focus in an erosion-type magne- 
toplasma compressor. The maxima corresponded to the recombina- 
tion of electrons terminating at the ground state of singly, doubly, 
triply, and multiply charged ions. The plasma focus emitted 45% of 
products ald reactive iitermediates ae 2 OF its total energy in the 12—70 eV range and could therefore be used 
as an efficient source of far ultraviolet radiation in establishing a 
population inversion in a medium by photoionization of the inner- 
shell electrons. 
PLASMA KINETICS - GENERAL 
SGEMP 
N.J. (Mis- 
1976. Con- 
tract DNAO001-7 —262). 
The authors discuss “pn hey or the time dependent 
behavior of the one dimensional SGEMP electron boundary layer. 
For an X-ray pulse that is constant in time or rises like any given ‘ 
power of time a single solution suffices for all fluxes. For a more 
realistic time history with a finite FWHM, the equations reduce to @ 
single parameter family, the parameter being the ratio of the pulse - 
FWHM to the characteristic plasma period. For the time behavior, [ 
oa | 
Univ., Ann 


TT 
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During this nine scientists associated with the 
project produced of whick 35 have in journals at 
this time. Many invited editorships a chair in mathemat- 
entrainment of frequency in of oscillations of phys- 


te systems give an idea of the 
(Author) 


(AD-A—033859) Magnetic 
beams. Final 


operating 


omy). 12p. 
ternational conference plasma physics and 
on con- 
; Berchi con 


—10(Vol.1 st New mechanism for 
A.E.; DeGroot, J.S.; 


. International meeting experimen- 


In Theoretical and experimental aspects of heating of toroidal 
plasmas. Vol. I. 


439-442(Sep 1976). 
‘ A nonlinear 


38809 (CEA-N—1945) Target bombardment by ion beams gener- 
ated in the Focus experiment. Bernard, A.; Coudeville, A.; Garcon- 
net, J.P.; Jolas, A.; ey of ‘Nazet, C. (CEA Centre 
d'Etudes’ de Bruyeres-le-Chatel, 92 - Montrouge (France)). 9 Nov 
1976. 12p. (In French). NTIS (US Sales Only). 

In a Mather-Focus experiment, it was shown that 80% of the 
neutron emitted were generated through bombardment. The appara- 
tus was operated with various targets at a distance of 13mm from the 
anode. In the low pressure regime, eS ee 
was produced. Its emission duration was measured using a 
target. 


38810 (GA-A—14159) SIGMA: a code for generating multi- 
group, neutral plasma cross sections. Pfeiffer, W. (General Atomic 
Co., San Diego, Calif. (USA)). Jan 1977. Contract EY-76-C-03-016- 
PRJ-38. 88p. Dep. NTIS $5.00. 

SIG. is a computer code for generating multi-group, neu- 

and TWOTRAN. Only cross sections for hydrogen plasmas 
are considered at present. At the option of the user, either 1/v, P-O 
or non-1/v, P-1 cross sections can be generated. 


38811 (A—1321, 53) Effect of Debye screening on inverse 
bremstrahiung absorption coefficient, Yatom, H.; Shima, Y. Jun 


In abstract form only. 
In Research laboratories annual report 1975. 


PLASMA KINETICS - EXPERIMENTAL 


Measurement of the plasma jet parameters with a spraying 
plasma torch. Fiszdon, J.; Gauk, W. (Institute of Nuclear Physics, 


Krakow (Poland)); Daniault, J. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). Rev. Int. Hautes Temp. Refract.; 13: No. 1, 
11-15(Jul 1976). (In 
The characteristics of 


a 50kW plasma jet are studied in order 
conditions. 


. (Physicotechnical Institute, y i 
nian SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 5, 
theory is worked out for the coherent 


freq extraordi- 
nary. wave; the scale time for the nonlinear energy pumping from the 
incident wave to the scattered wave; and the maximum amplitude 
which the scattered wave can reach in this type of scattering are 
determined. The conditions under which the frequency of the scat- 
tered wave is higher than that of the incident wave are determined. 


38814 Experimental investigation of a microwave discharge in 
V.F. (Institute of High Temperatures, A y of Sc oO! 

br Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 5, 463-466(Sep 


charges in helium and argon it is suggested that a modified theory of 
the equilibrium microwave discharge be used to describe nonequili- 
brium microwave discharges. 


PLASMA KINETICS - THEORETICAL 


(AD-A—028294) On the structure of 
boundary layer in one 


space-charge-limited 
1 Oct—30 Nov 1975. Carron, N.J.; Longmire, C.L. 
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A new mechanism for ion sound induced DC resistivity 

which develops in one dimension is — This mechanism 
involves the breakup of the turbulent plasma into localized regions 
with enhanced ion fluctuations densitons. Under _the 

[neo y i WCOURL TOT Papers. OIA Dapers ON O esonance oO 

tralized ion , D. (Naval Research Lab., 

ho me D.C. (USA)). Nov 1976. 32p. (NRL-MR—3413). Q 03/ 

MF AOl. 

Magnetic compression of a cold, charge-neutralized ion beam 
due to through a field is 
studied. Conditions on the field and parameters are derived 
which permit the beam to be compressed to order-of-magnitude 
higher current densities while preserving the laminar nature of the 
flow. Effects associated with rotation, beam convergence, and veloc- 
ity shear in the incident beam, and those due to self fields are 
included in the analysis. Utilization of compressed beams extracted 
from reflex triodes and ion diodes for heating of thermonuclear 
plasmas is discussed. (Author) 

38806 (AED-Conf—76-506-020) Dynamics of 120 and 20 kV 

plasma focus devices with respect to density and current distribution, 

neutron and X-ray emission. Decker, G.; Nahrath, B.; Oppenlaender, 

T.; Pross, G.; Rueckle, B.; Schmidt, H.; Shakhatre, M.; Trunk, M. 

(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
1976. 4p. (IAEA-CN—35/E18-1;CONF-761012—58). Q 02/MF 

A0l. 

From 6. international conference on plasma physics and con- | 
trolled nuclear fusion research; Berchtesgaden, ps ne Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

4 figs; 9 refs. Available from the LAEA. 

Our experiments have aimed at two goals: 1) better under- 
standing of the dynamics and neutron prod 
and 2) improved scaling of the neutron yie 
voltage focus. 1) For the first goal, experi 
plasma focus of the Mather type (NESS | to determine areas where 
include Using a microcalorimetric probe, samples are taken up to 40mm 
vnistion.'In the established chronclogy we can distinguish 5 phases ‘T0™ the nozzle and analysed with a mass spectrometer_ A map of 
in the development of the plasma a a compression phase is mau Uta 

to a relatively long lasting (30 to 70 ns) quiescent ulated coherent scattering of an electromagnetic wave 
before instabilities occur. This short unstable phase is followed by relativistic electron beam in magnetic field: 
decay phase during which the neutron a. Important 
sion are discussed. 2) U the assumption that the neutron yield 
of the the electrons of a relativistic beam in an external ma field. The 
risetime have Gas investigated. 
38807 (AED-Conf—76-506-034) Synchrotron emission from To- 
kamak plasmas. Boyd, D.A.; Celata, C.M.; Davidson, R.C.; Liu, 
C.S.; Mok, Y.C.; Rutgers, W.R.; Stauffer, F.J.; Trivelpiece, A.W. 

La. 3 14 refs. eee IAEA. tal and theoretical The electrodynamic and spectral characteristics of a helium 
studies of of from Tokamak plasma in a microwave discharge are studied. It is shown that the 
plasmas. In particular, experimental results obtained on ATC, AL- pronounced deviation from local thermodynamic equilibrium (elec- 
CATOR, and PLT are ted, and com with predictions tron number density and densities of — excited states much less 
based on’simple Tokamak plasma models and the Schott-Trubnikov than LTE values) is due to spatial inhomogeneity of the plasma. 
formula for emission by electrons in a magnetic field. Also presented There is evidence that slight impurities (approximately-less-than1%) 
are theoretical studies of the nonlinear evolution of runaway elec- of molecular gases strongly affect the discharge properties. On the 
trons and the associated time-dependent synchrotron emission. basis of an analysis of the experimental data for microwave dis- 7 
jon sound induced 

Cc; 7 
tal 
: 1976). 38815 the steady state 
(Mission Re- 
J 


TEC 21) ME ADL Contract 
DNAO01-7 43p AOl 

EMP boundary layer in 
Dimensional 


Gomponent of 

Suuyaseeneind g an exponential energy a cos 
theta Estimates 


spectrum 

angular emission spectrum. are given for the times at 

which the steady-state solution should be speaicabie. 
paw ep Collisional theory of electrical resistiv- 
regimes. Memorandum report. Hui, B.H.; 
Research Lab., W D.C. 
Usa) Aug E(49-20)-1006. 15p. (NRL-MR—3349). 
with Massachusetts Inst. of Tech., 


Cambridge, Contre 11- 3070. 
ibution function is determined numerically for elec- 
magnetic topping. electron-electron and electron- 


ion collisions, and an electric large enough to invalidate the 

Spitzer-Harm (classical) ximation. The electrical resistivity is 

determined and analytical theory for Tokamaks. 

niv. 

Contract F44620-73-C-0003. AD). P 05/ 

Doctoral thesis. Attachment 4 to AD-A—031287. See also 
Attachment 5, AD-A—031292. 

within a plasma driven by a high-frequency ting electric field. 
The method involves a collision term expressed in the Klimontovich 
calculations are made for a nonrelativistic, non-degenerate, two- 

aint magnetic-field-free plasma by using a large-wave- 
functional form to simplify some sums over wave number; 
expressions are derived for thermal conductivity, electron resistive 
ete. ont to heat ex- 
rate as functions of electric field strength. Numerical values 

are given for the three functions. (auth) 


38818 (CONF-760935—P2, pp 515-527) Monte Carlo studies of 
mirror fusion reactor neutral beam injection. Miller, R.L.; Miley, 
G.H. (Univ. of Illinois, Urbana). 1976. 


oti technology of controlled 


(USA) atop 570) 
of controlled nuclear fusion. Volume II. 
Studies of ener using Monte Carlo particle tracking techniques. 
of energetic neutral-beam of near-term mirror de- 
vices [the mirror t (MX) 


38819 JUR-CEA-FC—840) Spectral 
turbulent H.; D. ( 


38820 (EUR-CEA-FC—853) Ionization np and radi- 


ERA VOL. 2, NO. 15 


temperature 
presented as a function of the electron temperature from a few eV up 
to some tens of keV. The most important elements detected in the 


Tokamak plasmas (O, N, C, Fe, and Mo) are considered. 
38821 (EUR-CEA-FC—857) Numerical 


previously descrii 

evolution of neutral particles in a cylindrical plasma. The influence 

is briefly studied. The flux of the neutrals emitted by the plasma and 
various plasma parameters on the apparent value of the ion tempera- 
ture obtained by analyzing the emitted neutral spectrum in a given 
direction is also studied. 


38822 (EUR-CEA-FC—858) Plasma impurities and cooling, 

Drawin, H.W. (Association Centre 

cleaires de Fontenay-aux-Roses, 92 (F 

Controlee). Nov 7 75p. Sp. (CONF- 3) Qo 
From Advisory group meeting on atomic and molecular 

for fusion; Abingdon, Oxfordshire, United Kingdom of Great 

and Northern Ireland (UK) (1 Nov 1976). 


shown that the problem is not new but was discussed since the 
beginning of controlled thermonuclear fusion research. It is 
shown radiation losses enter into the power balance 


(France). Dept. de Physique du Plasma et de la Fusion Controlee). 
Q 02/MF AOI. 


conditions 
in time of the toroidal electric field, 
this regime, Coulomb collisions could the emission of 
energetic localized 


x-ray radiation in hot aluminum plasma. Salzman, D. Jun 1976. 
In abstract form only 
In Research laboratories annual report 1975. 


38825 —1321, 59) Calculation of production 


carrying plasma. Itoh, K.; Inoue, S.; Yoshikawa, Univ. 

of Plasma Physics). May 1976. Q02/ 
A finite amplitude solution to the problem of helical 


for current-carrying plasmas bounded by a perfectly cond 
‘odes ave aio the 


saturation levels can be 


38827 (N—76—32012) Formation of reverse aed ee configuration 
in static toroidal field. Ikuta, K. (Nagoya Univ. > pe 
Plasma Physics). May 1976. 9p. (IPPJ—245). Q 02/MF AO 
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7 ments backed by explicit calculations show the surface charge densi- 
ty to be independent of the electron a eee that the 
characteristic potential and dipole moment of the layer are practical- of neutral 
ly i t of fluence. The uation of motion is shown rol a ercier, C.; Werkoff, 
F. (Association Euratom-CEA, Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee; CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Nov 1976. 18p. (In French). NTIS (US Sales Only). 
impurity atoms can be an important energy loss mechanism, since 
first 
then 
types of radiation losses are given as a function of the atomic 
quantities. In a special section simplifications due to the corona 
model assumption are discussed. It follows a detailed survey of the 
results obtained by several authors for the ionization balance and 
. power losses of impurity elements observed in present zor 
ture plasma machines used in CTR, especially in TOKAMAKS. In 
the conclusion a survey is given of the atomic data which experi- 
mentalists and theorists need for current research on impurities in 
fusion-like plasmas. 
38823 (EUR-CEA-FC—867) Relaxations in the production of 
runaway electrons in Tokamaks. Mendonca, J.; Samain, A. (Associ- 
ation Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Groupe de Recherches sur la Fusion Controlee; 
CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
y 
Research Facility (FERF)] are discussed here. = i 
engineering information regarding the trapping of the neutral beam 
in the target plasma as well as the angular and energy distributions of 
the charge-transfer-produced neutral particle bombardment of the 
profiles in weakly 
Association Euratom- 
ucleaires Ontenay-aux-Roses, 92 
(France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de 4 ee Plasma et de la Fusion Controlee). Jul 1976. 
39p. NTIS (US Only). : 
The unified line by electron perturbers In abstract form only. 
is ized to inc case of a weakly turbulent plasma. The esear i 75. 
in the line shape expression is shown to be the sum 
of two terms, both pon ge Ts arising from the non-equilibri- 
um nature of the plasma. One of the two terms represents the 
influence of individual atom-particle interactions occuring via the 
nonequilibrium dielectric plasma medium. The other term is due to 
the interaction of the atom with the turbulent waves. Both terms 
contain damping and diffusion effects arising from the plasma turbu- 
the 
DOMES snow DY Shaping UCnSILY PIU! the 
ressed. 
| cleaires de Fontenay-aux-Roses, 92 (France). Groupe de Recherches =rP 
sur la Fusion Controlee; CEA Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). Dec 1976. 25p. Q 02/MF AOI. 


Pits McCune have used the 


frequency electrostatic field in toroidal geometry. Beasley, C.O.; 
Meier, H.K.; van Rij, W.1.; McCune, J.E. (Oak National Lab., 
1977. Contract W-7405-ENG-26. 26p. Dep. 


38830 
cation to controlled fusion. Okuda, H. (Princeton Univ., N.J. (U' 


From lysis 
have bec, developed stud 
for 
; anomalous diffusi 


ick, S.L.; Dalhed, H.E. (Princeton Univ., NJ. 
Plasma Physics Lab.). Feb 1977. — EY-76-C-02-3073. 


rom Analysis of sacleer systems; Tucson, Arizona, United 
: for determining the trajectory of a 


if 


_—- 326) of a tokamak 
One Plasma Physics Lab.). Feb 1 Contract EY-76-C-02- 


Dep. NTIS $3.50. 
conductivity of a fully ionized toka- 


parallel neoclassical 
mak plasma is determined for all values of the charge and 


ies of charged particles in magnetic fields. Hanson, J.D.; Devoto, R.S. 
Seg og Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
1976. Contract W-7405-ENG-48. 15p. Dep. NTIS $3.50. 
_ _TIBRO-X is a code for computing trajectories of 


for the total particle flux and total energy flux 

toroidal surface. Also i 

magnetic flux. A computer code was written to calculate the trans- 

port coefficients for a three i i 

of ions. This is useful for ing the transport 

plasma which contains impurities. It was found that the particle and 
coefficients increased by a large amount, and 


He 
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The ility of producing a reverse pinch mode in a static electron collisionality parameter and for arbitrary aspect ratios. A 
simple analytic expression for the conductivity is obtained and 
beams was studied. It is shown that a strong current ion beam of an shown to agree accurately with numerical results over a wide range 
energy of 20 MeV is required for the fusion reactor to achieve the of discharge parameters. 

reverse pinch mode. 

38828 (ORNL/TM—5761) Comparison of model distribution 

functions with collisional plasma model (CPM) results in various 

collisionality regimes. Uckan, T.; Beasley, C.O. (Oak Ridge National 

Lab., Tenn. (USA)). Feb 1977. Contract W-7405-ENG-48. 34p. Dep. 

NTIS $4.00. rane Particies in magnet eid! is Dased On an cod BRU, 

Neoclassical equilibrium and transport have been calculated of lens 
with analytic solutions of a drift-kinetic equation in which the effect by magnetic mirror fields. Modifications have been made to it 
of collisions is included. The necessary introduction of approxima- aap 

bution function in all include computation of the instantaneous particle ter; Capa- 

pasley, H. K. Meier, bility of starting a particle gyrating with a specified v/sub parallel 

elop a computer plots of Hine end gysocenter 

muiauon for the Gynamics OF toroidally Confined plasmas in the Magnetic fields may be computed from lytic expressions, from 
drift-kinetic, Fokker-Planck description. The CPM permits study of MAFCO subroutines, or via interpolation on a grid. 

the neoclassical a without approximation in the drift- 

kinetic vege neoclassical electron distribution function de- 38834 (UCRL—52218) Calculation of transport coefficients in 

rived by M. N. Rosenbluth, R. D. Hazeltine, and F. L. Hinton is an axisymmetric plasma. Shumaker, D.E. (California Univ., Liver- 

compared with the CPM for the banana regime. Good general more (USA). Lawrence Livermore Lab.). Jan 1977. Contract W- 

agreement is obtained; discrepancies are attributed to a Anema 7405-ENG-48. 274p. Dep. NTIS $9.00. 

et al. is y K. T. A ing the transport jent in an axi- 

Tsang and J. D. Callen in the Pfirsch-Schlueter regime. When symmetric toroidal plasma is presented. This method is useful in 

approximations made in these calculations are taken into consider- calculating the transport coefficients in a Tokamak plasma confine- 

ation, good agreement is observed. ment device. The particle density and temperature are shown to be a 

oat ane ic series in «/sub p/~*, the i plasma 
asymptotic series in @, p/~?, the inverse-square 

oe ya for the self-consistent, curl-free, low frequency electric 

in tori is derived. The derivation is consistent with the drift- for the torosdal maamet 
kinetic ordering and may be used in either instability or equilibrium by a small amount. 

calculations. An interpretation of past formulations of the statement 

of quasi-neutrality as applied to neoclassical equilibria is also pro- 38835 Plasma transport computations for high-beta plasmas with 

vided. impurities and neutrals. Becker, G.; Duechs, D.F. (Max-Planck- 

' Institut fuer Plasmaphysik, mie (Germany, F.R.)). 

Nock 16: No.5, 

evolution of a high- initial dynamic 

Fama, Physics Lab). Jan 1977, Contract E(11-1)-3073. 29p. phase is described by Glectrons, neu- 

304 Arizona, United trals, and impurities) model for tion. The 
findings from the Garching Belt Pinch The pow ey 
i i it Pi power is 
by radiation | for ity es of 1-3%. 

ffirst model is developed to -—-‘Neutrals play a role for 
sad to cmsup(-3). Ener, 
y ities in cyli . 1s 

oidal systems. The model makes use of the combination 

two-dimensional i id for 1 

of a tokamak plasma in! 

account the spatial variation of plasma parameters and the finite ion 

beam banana orbit. The self-consistent electric and magnetic fields 

are totally ignored in this model and the Fokker-Planck collisions on 

the beam ions due to background ions and electrons are built in 

through the Monte Carlo method. the flax energy 

38831 (PPPL—1324) Ray tracing in axisymmetric toroidal co- 

small quasi-linear distortion of the a-particle distribution is exam- 
ined, as well as the case where quasi-linear effects are dominant. It is 
shown that the energy spectrum of the a-particles leaving the plasma 
as a result of turbulent diffusion contains both slowed-down and 
accelerated (epsilon < 3.5 MeV) particles. 

coordinate systems. geometries occur in problems associated . 

with neutral, neutron and radiation transport studies in tokamak 38837 Computer models of magnetically confined plasmas. Kil- 

fusion devices. Numerical solutions of the equations describing the leen, J. (California Univ., Livermore (USA). Lawrence Livermore 

trajectory are performed in geometric configurations generated by Lab.). Nucl Fusion; 16: No. 5, 841-864(1976). . , 

the solution of the plasma equilibrium problem. An le problem 5 by 

ofthe deposition ofa pencil beam of high energy neural particles in simulated by a variety of numerical models. Some ls used on a 

to macroscopic properties lasma dynamics. 
ing of fusion devices. The status of MHD, transport, equilibri- 
um, ity, Vlasov, Fokker-Planck, and hybrid codes is reviewed. 
Review articles on each of the preceding models, with the exception 
along with a number of representative results. These codes 


§ 


xt generation of perimen 
continual development of these numerical models in 
ude the best available plasma physics description and 
to increase the geometric complexity of the model. is a 
ternational co-operation in this field with 
libraries. International Atomic Energy Agency 
these issues and made specific recommendations. 


pinch implosions using a hybrid Vlasov-fluid model. Liewer, P.C. 
(Maryland Univ., , College Park (USA): De of Physics and Astron- 


omy). Nucl. Fusion; 16: No. 5, 817-827(197: 

A one-dimensional rectangular-co-ordinate, kinetic-ion fluid- 
electron model with a self-consistent treatment of anomalous resis- 
tivity M used to investi - ion reflection by imploding magnetic 

i the University of Maryland High Voltage 

See Pine The model explains qualitatively several experimental 
coma not explained by a previous two-fluid model, notably the 
high-energy ions (T: sub(i) approximately equal to 10 keV) and low- 
density compression (n/no approximately equal to 10), both caused 
by reflected ions. The model shows that ion reflection increases with 
initial density and ion temperature, and that fewer ions are reflected 
if the initial field is in the same direction as the applied piston field 
Fhe mode bias), rather than in the opposite direction (antiparallel bias). 

model also shows, for ey considered, that the reflected 
ion beam is not thermalized by the ion-ion cross-field i ili 


T. Gapan Atomic Energy Research Inst., Tokai, Ibaraki, Tokai 
— Establishment;. Nucl. Fusion; 16: No. 5, 829-835(1976). 
The equilibrium of an axisymmetric toroidal plasma in an 
arbitrary cross-section is solved analytically in a curvilinear co- 
ordinate system by means of an expansion in the inverse aspect ratio. 
The results are expressed as general relations between Fourier 
coefficients of flux functions. An expression for the vertical field 
maintaining non-circular plasma equilibrium and the condition for 
beta-free confinement, under which the strength of the vertical field 
configurations are 


fusion 
has 


38840 Two-species flow in relativistic diodes near the critical 
field for magnetic insulation. Bergeron, K.D. (Plasma Theory Divi- 
sion-5241, Sandia Laboratories, for ce New Mexico 87115). 
Appl. Phys. Lett.; 28: No. 6, 306-308(15 1976). 

For abstract see NSA 33:25632 


38841 New type of nonlinear plasma equation. I. Formulation. 
Sato, T. (Tokyo Univ. (Japan)). Nippon Seirigaku Zasshi; 41: No. 1, 
309-314(Jul 1976). 

We derive a model nonlinear equation which describes the 
collective behavior of trapped particles or the nonlinear transport 
caused by electrostatic waves both in a microplasma and in a 


macroplasma. The equation is found to be a ewe f= 
nsub(t)+ sub(xxx) sup(2)= a Vlasov 
plasma n stands for the velocity distribution i" modified by 


narrow-band waves and x for the velocity, whereas in a 
macroplasma n stands for the density distribution deformed by 
waves and x for a coordinate variable perpendicular to the yn oven 
formula of saturation amplitudes for collisionless ities is 
derived, which is the same as previously derived for collisional drift 
instabilities. The saturation amplitudes of both collisionless and colli- 
sional instabilities are found to be essentially given by (kol/277), ko 
being the initial | ithmic distribution t and | representing 
the unstable range in the direction of the col Ay 

II. Annihilative 


38842 New type of nonlinear plasma equation. 
and transparent interactions of pulses. Sato, T. (Tokyo Univ. 
(Japan). Nippon Seirigaku Zasshi; 41: No. 1, 315-320(Jul 1976). 
We give some analytical and numerical solutions of 
the nonlinear equation which was derived in the companion paper. 
As a result of numerical calculations, a new phenomenon is discov- 
ered, namely, that a positive pulse and a negative pulse placed 
separately begin to move in the direction toward each other and 
annihilate on collision. On the other hand, when only a positive (or 
negative) disturbance is imposed, it a into several pulses 
of the form cos*x, each pulse running same direction with a 
roportonal to its amplitude, 20 that a bigger passes 
a smaller one without ay chepe, the KdV 
solitons do. When they hoo amplitude of the combined 
one but the width becomes 


38843 Electrode regime of noncylindrical Z pinch. Bazdenkov, 
S.V.; Gureev, K.G.; Flippow (LV. Karchatov Institute of 


ERA VOL. 2, NO. 15 


complicated events which occur in the ” of 
noncylindrical Z pinch. The analysis is based on a tw i 
calculation of the system of MHD equations of the with a 
one-dimensional model for the anode evaporation. basic results 

38844 ions in hot hydrogea 


plasma. V.P.; Chibisov, V. Kurchatov Institute of 
Atomic Ener; , Moscow). Sov. J. Plasma Phys. (Engl. Transl); 2: 
No. 5, 473-47 (Sep 1976). 

forthe neutlzaton of proton by postive impurity 
tions for neutralizaton of protons get impurity ions in a 
hot plasma. Zeroth approximation functions 
emploved.(AIP) 


38845 equation of state. Kalitkin, por 

Kuz’mina, L.V. (Institute of Applied Mathematics, 

Sciences of the USSR). Sov. J. Plasma Phys. (Engl. Transl.); ar 2 Nes 

model i employed to deduce the equation of state 
An atomic is luce 

ranges.(AIP 


38846 wae derivation of 

Grauel, A.; West, G. (Gesamthochschule Paderborn, —— 
F.R.). Arbeitsgruppe Theoretische Physik). Ann. Phys. (Leipzig); 
No. 6, 401-412(Oct 1976). (In German). 

Because of the short of the correlations, the one- 
particle-functions can be estima’ 
correlation-functions correlation-integrals in the one-particle 
equations derived in part I in terms of one-particle-functions. 


38847 Equilibrium and circular rotation of a relativistic toroidal 
plasma. Perrin, H. (Dijon Univ., 21 (France)). C. R. Hebd. Seances 
Acad. A; 283: ‘$43-545(4 Oct 1976) (In 

expression given by to tensor Vv 
function F of two variables; the function F is solution of a differen- 
tial equation. Then, the circular rotation of plasma around the Z-axis 
is described: it is a uniform rotation of solid. 


38848 Critical examination of the clump theory. Pelletier, G.; 
Pomot, C. (Grenoble-1 Univ., 38 (France)). C. R. Hebd. Seances 
Acad. Sci., Ser. B; 283: No. 1i, 313-316(8 Nov 1976). (In Mes 
function can 


functions of an ionic microfield in a 
between OL and LOCATE) 
38850 of determining | of ioniza- 


38851 AD-A—030082) Laser generated magnetic fields. Wil- 
liamson, Jr. (Na School, 
(USA)). Jun 1976. 88p. NTIS $5. 

Thesis. 

A sequence of laser — focussed onto 
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| 

necessary to obtain Dupree’s result are criticized. 
38849 Theory of the microfield in a nonideal plasma. , 
Y.K.; Filinov, V.S. (High-Temperature Institute, A Sci- 
y ences of the USSR). High Temp. (USSR) (Engl. Transl.); 14: No. 4, 
783-785(Jan 1977). 
The Monte Carlo method is employed to obtain distribution 
N.A.; Lepinskikh, B.M. (Institute of Metallurgy, ‘Ural Scientific 
Center, Academy of Sciences of the USSR). High Temp. (USSR) 
(Engl. Transl); 14: No. 4, he 1977). 
A method is pro; for determining second, 
third degree of iontzation if the potentials of the corresponding 
ionization stages are given.(AIP) 
PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 37517, 38800, 39004 
crater with crater depth increasing from shot to shot. An experimen- 
tal study of the crater-depth dependence of the fields 
generated by the laser produced hes bane 
peated irradiation of an aluminum target with a laser pulse of 10 to 
the oe werd W/cm squared in a low background pressure of air 
at 10 to the (-5) power Torr produced magnetic fields as high as 1500 
mm wide at target lace. i i were 
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microscope. An independent with all parameters scaled out. 
determination of the temperature was obtained from and of hes on equa 


38852 High-temperature high-quality 
deuterium plasma production by laser beam(s) and interactions with 
= ; Tanaka, H.; Sekiguchi, T. (N 
Univ. J . Inst. of Plasma Physics). 1976. ‘a (IAEA-CN—35/ 
G3-1;CO) -761012—50). NTIS (US Sales Only). 


Naraghi, M.; Torabi-F. A. (Atomic NRO 768) 
Teheran. Nuclear Feb 6. (NRC—76-8). 
NTIS (US Sales Only). 


tied iments. The operating of the 
theta pinch and i i is presented and the 
of ic measurements on the high beta source is dis- 


38854 (IA—1321, pp 56) Sensitive device for measurements of 
the momentum of laser-produced plasma. Gazit, Y.; Zweigenbaum, S. 


ughes Aircraft Co., 
Netherlands Patent 7,600,838/A/. 27 Jan 1976. Priority date 1 
1975, 11p. (in Dutch). 


38858 (AD-A—028716) Numerical and analytical studies of the 
nonlinear . Memorandum report. Book, D.L.; 
(USA 1976. 25 ONRLME rch Wash 

instabilities of an on 


ity, which also grows into spike-and-bubble shape. Since the spindle 
shape is common to both limits we conclude that it probably obtains 
in all cases. The results are in agreement with dense plasma focus 
experiments. 


38859 Pump wavenumber dependent effects in 

the parametric instabilities of a plasma. 7; report. Bardwell, -4 

(Colorado Univ., Boulder (USA). Dept. of Astro-Geophysics). 3 

Contract F44620-73-C-0003. 156p. (CU—1019-A5). P 
Doctoral thesis. Attachment 5 


in three i pumped by a monochromatic, longitu- 
dinal pump or arbi ‘wavevector. By solving a di ion relation 
derived for these i ites, pom te ne analytically, a number 


38860 (AD-A—031491) The status of the nonlinear my of 
drift and trapped particle instabilities. Memorandum report. Man- 
heimer, W.M. (Naval Research Lab., Washington, D.C. (USA)). Sep 
1976. 1lp. (NRL-MR—3369). P 02/MF 

theories for drift waves and particle instabilities as seen by 
the author. Such instabilities are thought to play a crucial role in the 
energy confinement ility of tokamaks. Some of the phenomen- 
ological and strong ence theories are discussed followed by & 
discussion of the more quantitative weak turbulence theories. 


38861 (AED-Conf—76-506-053) due to 
collisional drift wave and interpretation of related experiments. 
(Neo, K.L; Terashima, Y.; Dodo, T.; Okada, O. 
A. ). Inst. of Plasma Physics). 1976. 6p. (IAEA- 
-761012—63). Q 02/MF 
trolled nuclear fusion research; Berchtesgaden, Federal 
Republic of ¢; R. Germany) (6 Oct 1976). 
refs. Available from the IAEA. 


ities and nonlinear transport. It is shown that the stab stationary 
convective motion exists only for the limited values of a critical 
number, the ratio of viscosity damping to linear growth rate. As the 
iti unstable modes increases, 


device is also made. 


38862 (AED-Conf—76-506-054) Does magnetic shear stabilise 


-B. (UKAEA Research G Abingdon. 
Culham Lab.). 1976. 8p. (IAEA-CN—35/D10;CONF-761012—51). 


Repoblc of Germany) )(6 Get 1976). 
y 
4 refs. Available from the IAEA. 


criteria a shear stabilisation appear well satisfied. 
38863 1), pp 2 231-238) Numerical-experimen- 
the enhancement of the ele< 


tal investigation of ion-cyclo- 
tron instability by cold Cuperman, S.; Sternlieb, A. (Tel Aviv 


plasma. 
Univ. of Physics and Astronomy). 1976. 
International 


a 


bad 


A new system for directly producing impurity-free and neu- 
tral-free, high-temperature deuterium plasmas within any type of 
deuterium ice-pellet by pulsed beam(s). Some experimental instabilities in a infinite, homogeneous, fully ionized plasma, with no 
results on the ae oi physical properties of plasmas produced field. Important problems of the etric instabilities are 
and interactions with nearly uniform magnetic field are presented. 
As an immediate application of this icular new plasma produc- 
for laser-produced high-beta deuterium plasma are being continued. 
Some of the computer analyses for these problems are also reviewed. 
10 figs. 
A high beta plasma source has been designed and construct- 
ed. This source will serve as a means of ore we exercising 
different diagnostic techniques as required for ALVAND I, linear 
Jun form onl 
abstract form only. 
: The nonlinear development of a plasma with unstable colli- 
ee sional drift wave is studied using the two fluid equations. The set of 
the nonlinear equations for the modification of the background 
38855 (IA—1321, pp 56-58) Simple charged particles transport 
routine for laser-produced plasma. Kelson, Y.; Rosenblum, M.; 
Zmora, H. Jun 1976. 
In abstract form only. 
In Research laboratories annual report 1975. 
charge - continuously supplies ionized plasma into the interelectrode 
space of a low pressure gas discharge device, such as a crossed-field NTIS (US Sales Only). | : 
switch tube to eliminate dependence on statistical electrons for conference on physics Gad con, 
38857 Unsteady plasma acceleration with abiation of dielectric. 
Gushchin, L.S.; Popov, Y.P.; Savichev, V.V. (Institute of Applied In the uniform plane slab, shear in the magnetic field pro- 
Mathematics, pb ane of Sciences of the USSR). Sov. J. liens duces an inherent damping of drift waves. This damping arises 
Phys. (Engl. Transl.); 2: No. 5, 413-417(Sep 1976). because, in the prescnce of shear, a mode centred on a — 
Unsteady electrodynamic acceleration of a plasma is studied magnetic surface radiates energy outwards from that surface. How- 
on the basis of the one-dimensional MHD model. Ablation of the ever, in a realistic system, where the field strength and shear are not 
dielectric is taken into~account. The method of finite differences is uniform, waves associated with different surfaces are coupled to- 
used for a numerical solution of the problem; the results give a gether. This changes the ag noe of drift waves and radiation is 
detailed picture of the plasma acceleration and agree with the ae or a =. ear or the magnetic field are suffi- 
i ailable. ciently non-uniform, the drift wave reverts to a non-propagating 
<~ oearauamemaaatiamenass mode in which there is no intrinsic shear damping. The mode is then 
PLASMA INSTABILITIES overned by the density profile as if shear were absent. Co uent- 
experimen- 
tal areal of heating of toroidal plasmas; Grenoble, France (28 Jun 
1976). 
wa' limit (analogous to the ‘shallow water theory’ of hydro- In Theoretical and experimental aspects of heating of torodial 
dynamics), a simplified set of universal fluid equations is derived, plasmas. Vol. I. 


(CEA-CR—10(Vol.1), pp 169-175) Influence of magnetic 
parametric instabilities lower waves. Wer- 
.M.; Kritz, A.H.; Troyon, F. (Centre de Recherches en 
des Plasmas, Lausanne tate 1976. 

rom 3. International 


mpc of heating of tool Crenbis France 
“ and experimental aspects of heating of toroidal 


very sensitive to shear. Threshold and growth 
lor the OTS instability are determined as a function of shear for 


a pump wave with frequency above the lower-hybrid frequency. 


38865 Stationary convective-like mode in 
a plasma slab with magnetic shear R.Y.; Paris, R.B. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee; CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 

anigime dsodynamically unstable plasma are shown to 

responsible for the existence of a stationary (marginal) mode. This 
mote to ine tes uhestion when 
non-linear effects are taken into account. In the case of a sheared 
magnetic field it still extends over the entire width of the slab and is 
driven by what Se localised about the resonant 
(k.B=0) surface in the absence of dissipation. The critical value of 
the plasma analogue of the Rayleigh number in hydrodynamics is 
calculated as a function of shear, mode wavenumber and dissipation 
(represented by the square of the Hartmann number). 


38866 (INIS-mf—3440, pp 1-22) Observations of large amplitude 
helical kink instabilities and field reversal in a fast pinch 

(HBTX-1). II. Verhage, A.J.L. (Rijksuniversiteit Utrecht (Nether- 
rl TF Also published as Culham Laboratory Report CLM-P463; 32 


hes with reversed toroidal field. 
ation of toroidal Mux in compressed stabilized 2 
pinches in HB 1 (R = 100 cm, a = 6 cm) has been observed 
i MHD instabilities. The increase in flux, leading to a reversal 
of the longitudinal magnetic field in the outside region when the 
toroidal flux is conserved, is attributed to the large amplitude stage 
of an m=1 helical kink instability which redistributes the magnetic 
field. The measured values of wavelength, amplitude, and growth 


reversal, an approximatel 

obtained which is isipondies of the 
diffuse 8, 1 = 1 equilibria. Hernegger, F. 
Planck-Institut fuer Plasmaph Garc uenchen (Germany, 
F.R.)). te 1976. ~ NTIS (US Sales Only). 


computing rates 
in helically symmetric high-8, 1 eq “The of 
cal on current-driven and 
convergence of the growth rate 
thetapnch, and helical equlibna are dicted. Inthe 
equilibria with a long helical length, the 
ty with those of a 
deltaW-analysis and of experiments and are a factor of about two 
smaller than the surface current theory predicts. The growth rates of 
m< = 2 modes are given as functions of the helical number, 
i 
wave number 


38868 (IPP—6/150) Axisymmetric 
Tokamaks. Rebhan, E.; Salat, A. 


hi Garching/Muenchen 
NTIS (US Sales Oni). 


depends onthe lama shape and son independent 


Mhd instability of plasma column 
strong current ion beams. Ikuta, K.; Yamanaka, K. 
Unie. Inst. of Plasma Physics). May 1976. 


38870 (ORNL/TM—3236 Collisional effects on 
tron vw K.T.; Callen, J.D.; Catto, PJ. ( on 
SA)). "Feb 1977. Contract W.7408- ENG. 


ten times the wave frequency, v/sub e/ 

For such large v/sub e//a, i 

far stronger stabilizing influence 


38871 (ORNL/TM—5796) 3-D nonlinear 
instabilities. Bateman, G.; Hicks, H.R.; Wooten, J.W. (Oak 
National Lab., os Ee (USA)). Mar 1977. Contract W-7405-EN 


50p. 
nonlinear evolution of ideal MHD internal instabilities i 


magnetoactive plasma. 
lauchno-Issledovatel'skij 
Izv. Vyssh. Uchebn. Zaved., 7, 930-934(1975). 
Russian). 


For English translation see the journal Radiophys. Quantum 


The subject of this work is the explosive instability 
from the interaction of two electromagnetic waves and the waves 
the space charge with negative 
with a beam. contribution of ivity in the non-linear interac- 
tion is evaluated; estimates are given for the explosive i 
increments and the explosion time; a possible realization is di 


an electromagnetic 
1016(26 Nov 1 5). (In Russian). 
Letter-to-the-editor. 


38874 Effect of toroidal field on 


port in a tokamak. Davidson, J. Aw 
(USA)). Nucl. Fusion; 16: No. 5, 731-742(1976). 

The azimuthal asymmetry introduced in tokamaks 
large partic’ diffusion ion 
coefficients associated with the drift of 

in the usual banana orbits have been calculated 
its compared with the coefficients for neoclassical 
port in axisymmetric tokamaks, transport governed 


= 
iw 
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The theoretical prediction of enhancement of the maximum 10 figs.; 24 refs. 
growth rate of the electromagnetic ion-cyclotron instability, occur- For a cuniboris the ba constant pressure plasma model of 
ring in thermally anisotropic plasmas, in the presence of a cold axisymmetric ilibria the MHD stability problem of axisymmetric 
= plasma —— was investigated by a computer simulation ex- perturbations is solved by analytic reduction to a one-dimensional 
periment. relevant cases were considered: pure warm a problem on the boundary and subsequent numerical treatment, using 
ic plasma, pure warm anisotropic — and mixed warm-cold the energy principle. The stability boundaries are determined for 
i ic plasma system. The results of the investigation confirm arbitrary aspect ratio, arbitrary Bsub(p) and elliptical, triangular and 
ry of the enhancement of the instability. Moreover, ectang plasma cross-sections, wall stabilization not being taken 
evolution of the unstable plasma systems through ity strongly 
and nonlinear stages. of the safety 
nstavdi! 1s Induced Dy strong 10n Deam injecuon perpendicular- 
ly into the plasma column. Its growth rate is of order kC sub A, 
“ P Alfven velocity and K is the wave number 
> quenc 
rates 
ne O COLMISIONS Of CGIssipativ isu 
bilities are evaluated by distinguishing between the 
and parallel electron velocity components when calculating trapped 
and untrapped electron contributions. The growth rate is obtained 
for all regimes of collisionality and reduces to previous results in 
cogsepelets limits. We show that the dominant effect of finite 
electrons and that collisional broadening removes the resonant 
ual to 
to 10 
exert a 
48. 
initial-value computer code. These instabilities are characterized by 
pairs of velocity vortex cells rolling off each other and helically 
twisted down the plasma column. The cells persist until the poloidal 
velocity saturates at a few tenths of the Alfven velocity. The 
nonlinear phase is characterized by convection around these essen- 
tially fixed vortex cells. For example, the initially centrally peaked 
temperature profile is convected out and around to form an annulus 
of high temperature surrounding a small region of lower tempera- 
ture. Weak, centrally localized instabilities do not alter the edge of 
the plasma. a instabilities, resulting from a stronger 
4 longitudinal equilibrium current, drive the plasma against the wall. 
After three examples of instability are analyzed in detail, the numeri- 
cal methods and their verification are discussed. 
tions which include dissipative effects. The observed radial expan- P. 
sion of the plasma is interpreted as a non-linear effect associated with R)). 
the large amplitude stage of the instability. After the process of self (in 
Electron. 
and energy trans- 
ly the use 
transport 
stability of sharp- particles 
k-Institut fuer and the 
LR.)). Sep 1976. na trans- 


column. 

Univ. (Japan). 

is developed for evaluating the h 

instability growth rates of a fixed boundary plasma. The 
on the energy Three 


expansion with only 3 or 4 terms for each 
gives satisfactory values of growth rates. 


linear theory is worked out 
results in acceleration of the ions. The nonlinear 


O.P. (Gosudarstvennyj 

Atomnoj Ehnergii SSSR, Moscow. Rw Ai 

1977. Translation of USSR report. 19p. Dep. 


continuous transition from a free-boundary-kink mode 


sf § 


eg? 


as the size of 
of 


(US of Astro-Geophysics). 
44620-73-C-0003. 2p. (CU-1019-A1) P 02/DMF AOI. 


Group (England 
031287. See also Attachment 2, AD-A—031289. 


(AD-A—031289) CO.-excited langmuir 
focus. Final Forrest, M.J.; Mor, 


. Dept. of Astro-Geop! . 
3-C-0003. 15p. (CU—1019-A2). P 02/MF AO1. 
hment 2 to AD-A—031287. See also Attachment 3, AD- 


convective electron-ion decay instability at equal temperatures. 


38883 (AD-A—031290) Langmuir shock waves. Final ae 
Goldman, M.V.; Nicholson, D.R. (Colorado Univ., Boulder (U: 
hysics). 31 Jul Contract F44620-7 
A3). P 02/MF Ai 


38885 (AED-Conf—76-506-015) investigation of 
plasma created by CO laser of plane targets. Fabre, E.; 
Poquerusse, A.; Virmont, J. 
(Ecole Polytechnique, 75 - Paris (France ). Lab. ue des 
Milieux Ionises). 1976. 9p. (IAEA -761012— 
59). Q02/MF A01. 


-FC—829) 
Gordeyev's integral. Paris, R.B. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de 
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trapped-ion instability, and the transport associated with particics It is shown that in the real experimental situation, even for 
trapped between the coil planes by the ripple field itself. The temperatures in the plasma periphery, the kink mode e 
cautions were performed for an Experimental Power Reactor electron inertia, the growth rate of the instability being at 
design and show that the losses due to the ripple-induced banana times smaller than the growth rate with a free boundary. 
drifts can be a major limit on fusion reactor magnet design. dispersion relation | ps te us to calculate the gro 

plasma parameters of physical interest. It is shown that 
38875 we slip the current channel increases the growth rate falls, but 
cacti hi hen (G bavi FR). Nucl. Fusi ane No. 5, 805. values of the safety factor where the mode is unstable broadens. 
815(1 6. 
With the help of the tog | principle in tokamaks, a class of PLASMA WAVE PHENOMENA 

d perturbations is studied, whi unstable, cannot be stabilized by 

toroidal m main field On the assumption of tokemek ordering REFER ALSO TO CITATION(S) 38770, 38787, 38788 
and in imit of infinite aspect ratio, these perturbations are shown 
to be minimizing among all axisymmetric perturbations. In the case 38881 (AD-A—031288) Linear inhomogeneous theory of CO,- 
expect satie, detailed stability is corriod out by 
using a constant-pressure lace-current model with elliptic, trian- ” 
toroidal effects and by Ssub(p) is demonstrated. she A, 

.; Niu, K. yo of Tech. (Japan)). Nippon 
The dynamical stability of the implosion of a laser-driven dense = , P.D.; Pea- 
pellet is tavestigated by wing the linearized three-dimensional and cock, N.J.; Kuriki, K.; Goldman, M.V. (Colorado Univ., Boulder 
nonlinear two-di i hydrodynamic equations. In these calcu- 
lations, the following conclusions are obtained: 1) the growth rate of \ 
a perturbation is very sensitive: to the way how the laser energy is ' 
te thane into the pollct; 2) dio where the A—031290. 
has a positive growth rate varies with the wave length of the A report is made on ruby-laser scattering measurements of Son 
perturbation; 3) the growth of a pomuttation i eanstive to the oatiet Langmuir turbulence excited in a high-density plasma by a CO: laser 
structure; and 4) noniinear mechanisms have a tendency to stabili pump. The observations can be explained by a new treatment of the 6 
the perturbations. 
38877 Two-stream instability of plasma waves trapped in a rela- “. 
tivistic electron beam of finite perpendicular extent. Ishida, A.; Ni- . 
shikawa, K. (Hiroshima Univ. (J: ). Faculty of Science). Nippon 
Seirigaku Zasshi; 41: No. 1, 240-246(ul 1976). 

) Effect of finite perpendicular extent of a cold relativistic 

: electron beam on the two-stream instability excited in a warm A—031291. : : 

' plasma is investigated. It is shown that if the beam density profile is Intense Langmuir waves in a uniform, one-dimensional 
sufficiently slowly-varying the fastest growing modes are deeply plasma are described by a nonlinear Schroedinger equation. When 
trapped in the beam region and have growth rates comparable to the the effect of linear Landau damping is included, we find steady state 
maximum growth rate of the usual two-stream instability by a shock wave solutions. For an infinite plasma, frequency determines 
uniform beam. The — is due to the frequency downshift of the shock amplitude and (subsonic) speed. For a semi-infinite plasma, the 
space-charge wave be the Bohm-Gross frequency in the beam shock is stationary; its frequency determines its amplitude, and the 
tegion. Both the dispersion relation analysis based on the WKB oz flux through the boundary determines the spatial extent of 
approximation and the eigenvalue analysis are presented. the field. (auth) 

38878 growth rates of a plasma 38884 (AD-A—033915) The initial behavior of plasmons in the 

T. (Tokyo presence of a long-wavelength large-amplitude phonon. Interim report. 

‘ u Zasshi; 41: Hobbs, W.E. Jr.; Manheimer, W.M. (Naval Research Lab., Washing- 

1 - D.C. (USA)). Nov 1976. 16p. (NRL-MR—3406). Q 02/MF 

ic- AOl. 

: procedure is Using a one dimensional two-fluid model the behavior of 

c it are as independent variables and are expanded amplitude long wavelength ion acoustic wave has been studied. The 
in terms of complete systems of functions. The potential-energy electron waves are observed to collect initially in regions of maxi- 

mum density gradients. The initial increase in the variance of the 

| quadratic forms of the expansion ients. The gro rates are plasmon wavenumbers is quadratic in time. When the high frequen- 

, obtained by minimizing delta W/delta K with respect to the expan- cy fields are characterized by a narrow spectrum in k-space, a 

| sion coefficients. As an example of application, the growth rates of solution of the fluid equations is obtained which exhibits these 
the Bennett pinch are evaluated for incompressible displacements. results. 

Results 
variable 

38879 = Resonant ion acceleration in high-current relativistic beam. 

| Indykul, V.P.; Panchenko, L.P.; Shapiro, V.D.; Shevchenko, V.I. 

| (Physicotechnical Institute, Academy of Sciences of the Ukrainian 

| SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transi.); 2: No. 5, 431- 

| 438(Sep 1976). - From 6. international conference on plasma physics and con- 
: A theory is derivéd for a resonant method for accelerating trolled nuclear fusion research; Berchtesgaden, German, Federal 

. ions bv a ive-energy wave propagating in a magnetized elec- Republic of (F.R. Germany) (6 Oct 1976). 

: nn instability which 2 figs.; 19 refs. Available from the IAEA. 

— dynamics of the Ion energy, electron temperature, back reflection and har- 
onde, At ot whieh monics generation have been investigated in CO laser target irradia- 
many of the ions are captured in synchronous bunches, the energy of tion experiments. A fast ion component is observed clearly correlat- 
the accelerated ions increases linearly with the coordinate. A mecha- ed with suprathermal electron component. The (Iw)sup(2/3) scaling 

. nism for suppression of the instability, which occurs when the law for these species and no clear threshold observation are in 
electron beam gets out of resonance with the wave, is analyzed; the favour of resonnance absorption. Spectral analysis of backreflection 
maximum power transferred to the ions is found. at w shows small contribution from Brillouin backscattering. Refrac- 
38880 tion losses are dominant. Harmonics of laser frequency 3/2, 2@, are 
. ( observed and spectraly resolved. Their generation involved instabil- 

s ' ities processes and from 3/2w emission, threshold for two plasmon 
a instability is determined. 3w harmonic is also detected. 
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Recherches sur la Fusion Controlee). Oct 1976. 22p. NTIS (US Sales 


Only). 

be ie mp appears in the expression of the di- 
electric function in relation, in the study of the 
waves in a hot magnetized plasma. The 
asymptotic behavior of this integral is studied. 


38887 (PPPL—1325) Parametric excitation of kinetic ion—ion 
hybrid modes in a multi-ion species plasma. Ono, M.; Chang, R.P.H.; 
Porkolab, M. (Princeton Univ., N.J. (USA). Plasma rey Lab.). 
Feb 1977. Contract EY-76-C-02-3073. 15p. Dep. NTIS $3.50 
Parametric excitation of the ion-ion hybrid modes i in a multi- 
ion species plasma is observed. The modes are excited when the 
ws frequency is near the sum of the ion cyclotron frequencies. 


38888 (RISO—322) Some investigations of the ion acoustic wave 
problem in collisionless plasmas. Jensen, V.O. (Research Establish- 
ment Risoe, Roskilde (Denmark)). Aug 1976. 98p. Q 05/MF AO}. 

A survey is presented of the Risoe studies of linear ion 
acoustic waves in a single-ended Q-machine during the period 1969- 
74. Some of the main results are:1) The construction of an electro- 
static ion energy analyzer for determination of both unperturbed and 
perturbed ion velocity distribution functions. 2) Propagation proper- 
ties of grid-excited pulses and waves were calculated analytically by 
means of Green’s functions. 3) It was shown that any density wave 
pattern obtainable as a solution to the Vlasov equation with the 
collective term included can also be obtained with purely freely 
streaming ions alone. 4) Clear-cut evidence of collective interaction 
in connection with density pulses was found by measuring the 
perturbed ion velocity distribution function. 5) It was concluded that 
the damping of ion acoustic waves can best be described by a phase 
mixing of almost freely streaming ions. 


Collapse of plasma waves near the low-hybrid 
Musher, S.L.; Sturman, B.I. (Novosibirskij Gosudarstvennyj Uni 
(USSR)). Zh. Eksp. Teor. Fiz., Pis'ma Red.; 22: No. 11, 337-542(5 
Dec 1975). (In Russian). 
Letter-to-the-editor; for English translation see the journal 
JETP Lett. 


38890 my damping of electrostatic ion waves. Harms, 
K.D. (Essen Univ. (Gesamthochschule) (Germany, F.R.)). Nucl. 
Fusion; 16: No. 5, 753-762(1976). 


Starting from the linearized Fokker-Planck-Poisson ao 
for an unbounded plasma in a homogeneous magnetic field, the 
electrostatic dispersion relation is derived taking collisions 

urbation. The velocity integrations in the 

dispersion relation are performed exactly for 
any kind of electrostatic wave in a Maxwellian background plasma. 
A simple asymptotic method is developed to approximate the resul- 
tant expressions in the hot-ion limit (ion Larmor radius much _— 
than wave-length). As an application, collisional damping rates 
ysub(c) are calculated for ion Bernstein waves and lower-hybrid 
waves. The resultin _ formulas are discussed, especially with regard 
to the possibility of heating thermonuclear plasmas by parametric 
excitation of ion Bernstein or lower-hybrid wave turbulence. It is 
shown, in particular, that ion Bernstein waves are extremely sensi- 
tive to ion-ion collisions: ey <vsub(ii), where vsub(ii) is the 
ion-ion collision frequency. As a consequence, collisional damping 
rates are comparable, in this case, to parametric growth rates calcu- 
lated from Vlasov’s equation. 


_— Ion energy increment by ion acoustic waves. 

K.; Toyooka, Y.; S. (Tokyo Univ. of Education J 
Faculty of Science). Nippon Seirigaku Zasshi; 40: No. é "sy 
1163(Apr 1976). 

An ion energy increment by externally excited ion acoustic 
waves has been studied in a simple conte plasma device. The 
energy increment was measured in detail by means of a small 
electrostatic energy analyzer whose ae power was better than 
0.1 eV. A small energy increment of sbout 16% was observed under 
the condition where ion fluctuations caused by the wave fields were 
less than 10% and the ratio of the electron-to-ion temperature was 
about 10. The measured energy increment was approximately pro- 
portional to the wave frequency and to the square of the wave 
— The fact is well understood if the wave energy is trans- 
erred to the ions through the Landau damping. The electron energy 
increment, however, was negligible in accordance with the above 
interpretation. 


Frequency shift of an electron plasma oscillation in a 
modulated beam-plasma system. Itakura, A. (Tokyo Univ. — 
= Sota am of Science). Nippon Seirigaku Zasshi; 41: No. 1, 


electron plasma oscillation in ae 


ERA VOL. 2, NO. 15 


case small shift of frequency of the oscillation is observed. At 

arise, where is the frequency of the spontaneous oscillation and 
wsub(m) is the modulation frequency. However, oscillations aoe 
frequencies wsub(m)+ and fee are not detected. These 
p! are interpreted on the basis of van der Pol equation with 
a driving term, and a good agreement is found between the theory 
and the experiment. 


Minami, K.; Takeda, S. (Nagoya Univ. Faculty 
gineering). Nippon Seirigaku Zasshi; 41: No. 1, 265-271(ul 


The basic nonlinear equation which describes the Alfven 
waves, with small but finite amplitude propagating along the mag- 
netic field in cold plasmas, is derived modifying the reductive 

which clarifies physical meaning. Furthermore, the modified 
nonlinear Schroedinger equation which describes the modulated 
Alfven wave more correctly than the previous works is proposed. 
An example of the nonlinear phenomena is shown by the numerical 
calculations of the initial value problem, using our basic equation for 
the Alfven waves. 


ion-acoustic solitons. 
Gi ). Faculty of Engineering). Ni 
257-264(Jul 1976). 
The behavior of the spherical and cylindrical ion-acoustic 
solitons are studied by the computer simulation using a fluid model 
as well as the theoretical analysis. The simulated results agree well 
with those obtained by ceuseianatiy solving the modified Boussin- 
for the inward or outward propaga after the 
~— and cylindrical ion-acoustic solitons propagate. Moreover, 
electron plasma and ion-acoustic waves are emitted from the 
solitons as they propagate inwards or outwards. oe 
the soliton such as the ion density does not grow infinitely for the 
finite ion temperature even when the soliton concentrates at the 
center. This is because the half width of the maximum amplitude is 
limitted by the ion Debye length. 


38895 Shock structure in deuterium—xenon mixture. Vikhrev, 
V.V.; Gureev, K.G. (I. V. a: No 
Moscow), Sox J, Plame Pips: Transl.); 2: No. 5 


The influence of a high-Z impurity on the structure of a 
shock wave in a deuterium plasma is analyzed. A shock wave in 
ionized deuterium containing ~ 1% xenon is analyzed in the three- 
fluid approximation (the deuterium ions, the xenon ions, and the 
electrons). In a calculation of the structure of the shock wave, 
account is taken of the exchange of energy and momentum between 
components, the kinetics of multiple ionization, and the electron 
thermal conductivity. The problem is solved in two cases of interest; 
in the first, the formation the shock wave and 
compressional front as the gas strikes a fixed wall are studied. In the 
other the gas flow across the shock front is analyzed; the parameters 
of this front are determined analytically. 


38896 Instability of dense ion beam during charge 
gas. Pistunovich, V.1.; Platonov, V.V.; Ryutov, V.D.; 
EA. (L V. Kurchatov Institute of Atomic Energy 
Plasma Phys. (Engl. Transl.); 2: No. 5, 418-421(Sep 1976). 

An experimental study is rted of an instability which 
arises in the interaction of the ions Some 
ionized gas target. The i is identified as that of ion-acoustic 


acoustic waves in stimulated Brillouin scattering in plasma 

Fainshtein, S.M. (A. A. Zhdanov Gor’kii Polytechnical Institute). 
Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 5, 421-423(Sep 1976). 


Zasshi; 41: 


tion. of the heating ie 


38898 Microwave generation in interaction of intense 
beam with plasma in mirror magnetic field. Kolyada, Y.E.; 
E.A.; Fainberg, Y.B.; Ognivenko, V.V.; Kiyashko, V.A. 
Physicotechnical Institute, Academy of Sciences of 

SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl. 
442-447(Sep 1976) 


— 


| 

In an anlysis of the interaction of Alfven and acoustic waves 
in a plasma slab, equations are dervied for the interacting waves, 
with the harmonics of the acoustic field being taken into account 
The equations are solved in the approximation of a given Alfven- 
wave field. The results of a computer calculation for the field 

rofiles within the slab are reported. Kinetic equations for the wave 
electroa 
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generation of intense microwaves in an interaction of a 
high-current electron beam with a plasma in a mirror magnetic field 
of two mirrors. A microwave power of 60 is achieved at a 

of 2.5 cm when the electron beam has an energy of 150 
keV, a current of 12 kA, and a pulse length of 0.7usec. The 
microwave intensity increases with increasing transverse velocity of 
the beam electrons. The incorporation of feedback in the system 
results in a contraction of the spectrum and an increase in the 
generation efficiency. 


38899 Echo surface waves in plasmas. Sitenko, A.G.; Pavienko, 


Phys. Ca Transl.); 2: No. 5, 448-450(Sep 1976). 
The excitation of waves propagating at aoe 


int. amplitude of is proportional to the sq 
Ur the ratio of the mean free path of the planma particles to 
thickness. 
38901 Ballistic theory 


of echo in semi-infinite 


ics, German Democratic Republic,). Sov. J. Plasma Phys. (Engl 
Tons 2: No. 5, 453-456(Sep 1976). 
The spatial ho i 
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FUSION POWER PLANTS 


(AD-A—003168) Neutral-beam-sustained Astron reactor. 


.R.; os, C.A. (Environmental Protection Agency, 
SA)). Sep 1976. lip. A0l. 


; Ikuta, K. (Nagoya Univ. é 
Plasma 13p. 5/H2-2;CO 
65). Q.02/MF Ai 


Inst. of 
-761012— 


research; Berch Federal 
Republic of (F.R. nae (6 Oct 1976). 

4 figs.; 1 tab.; 11 refs. Available from the IAEA. 

Toroidal high currents of relativistic electron beam (REB 
pa eee ome in toroidal devices SPAC-2, 3 und 4 with 
ratios of 53 ximately 1, respectively, by injecting 
( y3 inv. kA, 30 ns) either into neutral gas Ly yd 3 

4) or in ped (SPAC-4), In strong toroidal 


factor q < magnet- 
(SPAGS 4) injection ef REB into 


jana plasma was well operated to have an REB ring with 
a and the stable state could be continued 
shear under the external control of the toroidal 
ture a strong ion to 
by an REB ring before adiabatic compression. 


Preliminary 


Gapan Co., Tokai, Ibaraki. T ion). 
15p. 76101268) NTIS (US 
ree 6. international confe plasma 
rom 6. in 
trolled nuclear fusion research; oi ki 
Republic of (F.R. 6 Oct 197 
13 figs.; 1 tab.; 15 refs. Available from the IAEA. 
Preliminary design of a Tokamak experimental fusion reactor 
is carried out. This design covers the plasma characteristics, reactor 
structure, blanket neutronics, shielding, superconducting magnets, 
neutral beam injector, electric power supply system, fuel recirculat- 
ing system, reactor cooling system and tritium recovery system. The 
main design parameters are as follows; the reactor fusion power 100 
m, toroidal magnetic field on axis 6 T, blanket fertile material Li,O, 
coolant He, strectural material 316 SS'and tritium breeding ratio 0.9. 


= (ANL/CTR-TM—40) Cost estimation for a 
Crnkovich, P.; Dauzvardis, P. 
NEW a Co Ill. (USA)). Feb 1976. Contract W-31-109- 
-38. 28p. (CONF-751125—143) Dep. NTIS $4.00. 
6. sym of fusion 


rom IEEE 6. symposium on 
California, USA Nov 1975). 
A simulation of a theta-pinch fusion power plant has been 
to the point where economic feasibility can be examined. 
cost is presented for interfacing with the 
computer code This code is then used to obtain a first 


approximation of the costs for the reactor. a Saas 
are varied over a wide 


plasma maximum compression. 

energy balance must be favorable, availability must be high, and 
Although costing ties remain, it is clear that development 
of ety nd ape replacement method 

essential and 


38910 —— Current fusion power plant design con- 
F.; Murphy, E.S. (Battelle Pacific Northwest Labs., 
Richland, “Wash (US (USA)). Sep 1976. Contract EY-76-C-06-1830. 


177p. 
for fusion power de- 
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Electron energy of 
up to 3 keV in a 
homogeneous magnetic field. The time evolution of the explosive 
instability was observed. A brief theoretical discussion based on the - 
interaction of three waves is given. (AIP) 
38906 
Chu, K 
Denv 
Sciences of the Ukrainian SSR, Kiev, and Institute of Physi system I Wik Himum plasina is Confined within a field reversing 
y. J. Plasma deuterium ion layer for generating thermonuclear power is dis- 
cussed. Both the magnetic field and the high temperature plasma 
itrary angle state is sustained by the injection of neutral deuterium beams. 
lead to the 
appearance of echo surface waves, which propagate along the sur- 30007 (AED-Conf—76-506-040) Formation eee a REB 
face bounding the plasma. = 
38900 _—‘ Echo in plasma slab. Dryakhlushin, V.F.; Romanov, Y.A. INF 
(Gor’kii Research Physicotechnical Institute, N. I. Lobachevskii 
State University). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 5, 451- 
an analysis of the spatial echo of er waves in a 
aay slab for the case of specular reflection of the plasma particles 
the slab boundaries, it is shown that when the frequencies of 
the external sources satisfy the condition aw: = Bae (where a and B 
are integers) a plasma echo resonance arises in the slab, because of 
the ition of a large number of echo oscillations at a single 
luare 
slab 
K.; 
ing ion of electrons from plasma bo a istic ry 
is used. An equation derived for the electric field.of the echo can be — a ee od 
used in principle to find the echo of any order. The second-order ois Hie eee 
and third -order echoes, which arise from a transverse-wave interac- 
tion, are analyzed in detail. 
38902 Efficiency of nonlinear mechanisms for saturation of para- 
metric decay of electromagnetic wave into two plasmons. Bychenkov, 
V.Y.; Pustovalov, V.V.; Silin, V.P.; Tikhonchuk, V.T. (P. N. Lebe- 
dev Physics Institute, Academy of Sciences of the USSR, Moscow). 
Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 5, 457-462(Sep 1976). 
nonlinear mechani leading to the saturation of the parametric 
two-plasmon decay. These mechanisms are the induced scattering of 
plasma perturbations the decay interaction, the nonlin- 
ear frequency shift, the phase correlation of parametrically 
excited waves. The onemy turbulence level is found, and the 
efficiency of the absorption of dense radiation in the corona of a 
laser-produced plasma is estimated. 
, | $8903 Heating of electron gas compressed by electric field and 
de of ion—acoustic waves. Kovalenko, V.P. (Insti- 
cademy of Sciences of the Ukrainian SSR, Kiev). 
ws. (Engl. Transl.); 2: No. 5, 484-485(Sep 1976). 
um allowable charge separaiion in a Page by ion 
—memeaves 1s Computed. Account is taken of charge in 
< a of an rf surface wave in a plasma which is 
onized If is analyzed. The exact solution of the simultaneous variation of magnetic field, minor first wall radius, and 
density of plasma electrons is an exponential function o! uare 
uency dependence o p velocity are fo 
for the case of a plasma whose 
density exceeds the critical density at the wave frequenc 
increase in the wave amplitude is shown to expand the freq ierpy requirement must Oc pursuca. 
range over which the plasma is transparent; The energy ou 
plasma tends toward a certain finite value which is governed 
effective ionization field. 
38905 Explosive instability in an electron-beam system. Buts, 
V.A.; Izmailov, A.N. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 
Il, 1449-1450(Nov 1976). 


preparation of the descriptions. The information contained in the 
descriptions was used to define an aytee of fusion power plant 
wer plant A prose 

plant featutes introduces the p 

pa by of this document. In addition, summary tables are 
tables summarize in side-by-side fashion, plant 


38911 (BNWL—2028) Environmental cost/benefit analysis for 
J.R. (Battelle Pacific Northwest Labs., 
v 1976. Contract EY-76-C-06-1830. 73p. 


The first section 


i The 
economic benefits if fusion reactors 
unit cost than LMFBRs can. The fourth section 
‘cost/benefit analysis. 

38912 (CONF-760935—P2, pp 529-538) Accessibility and re- 
placement as prime constraints in the design of large experimental 


38913 pr orereemgete 539-553) What is past is pro- 
directions in in reactor research. 


nuclear fusion; Ric 
(USA) (21 1976). 
In Technology of controlled nuclear fusion. Volume II. 
eve ped wih many 
years have provided us wi -_ fundamental insights regarding 
tokamaks as fusion reactors. first generation of studies has 


presen 

designs. We describe new approaches and future direc- 

blanket designs that can achieve reliable 


of conceptual reactor design research and the need for 
close interaction with ongoing experiments in fusion technology. 


38914 (CONF-760935—P2, an Mirror machine reac- 
= Carlson, G.A.; , R.W. (Univ. of California, Livermore). 


From of controlled 
nuclear fusion; Richland,“ Waskineton” United States of America 
(USA) Sep 1576), 

In T logy of controlled nuclear fusion. Volume II. 

reactor ies are de- 


38915 (CONF-760935—P2, Technology in 
Theta Reactors. KE (Los Alamos Scientific 


ERA VOL. 2, NO. 15 


(USA) Sep 370. 


38916 (CONF-760935—P2, poms Interface of the con- 
_ nuclear fusion program utilities. Wolkenhauer, W.C. 


F 2. of controlled 
topical United Sex A 
(USA) Sep 


around three elements: (1) common goals, (2) clear communicati 


the JAERI demonstration fusion reactor. Sako, K.; Reg ds. 


From ing on the technology 
Washington, United Sextes of America 
(USA) (21 1976) 
‘ec of controlled nuclear fusion. Volume II. 
Conceptual design of a tokamak ion fusion reactor 
is carried out. This design is an extended and i version of 
tho dttign whieh wes ith IAEA Confer- 


38918 (CONF-760935—P2, pp 619-628) ELMO Bumpy Torus 
Reactor. McAlees, D.G.; Uckan, N.A.; Bettis, E.S. (Oak Ridge 


of controlled 
nuclear fusion; United States of America 
(USA) Sep 1976). 
In Technology of controlled nuclear fusion. Volume II. 


bility of achieving a fusion power tt based on the EBT confine- 
ment concept was evaluated. If present understanding of the 
physics can be extrapolated to reactor devices the reactor 


38919 (CONF-760935—P2, pp 629-640) Design considerations 
R.; Chen, W.; Dalessandro, J.; Hager, R.; McHarg, B.; Mintz, 
; Rosenwasser, S '; Schultz, K.; Thomas, R. (General Atomic Co., 


nuclear fusion; 
(USA) 1976). 


38920 (CONF-760935—P2, pp 641-655) Brief my 4 the 
fusion—fission hybrid reactor. Tenney, F.H. (Princton Univ., NJ). 


’ From 2. topi the of controlled 
n 2. topical on 
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identi problem areas in the design involving plasma stability, 
neutral gas cooling, implosion circuitry, compression energy sup- 

— processes, combinations of ma’ s , requiremen ae materials for the blanket and first wall, and tritium handling. 

r construction materials, requirements for replacement materials lew solutions to some of these problems are described, and a new 
during operation, and production of wastes. RTPR operating point has been chosen which greatly alleviates 

P 04/MF 

fusion power plants early i 

a. describes the general formulation of the analysis. Included are the 
>) selection of the alternatives to the fusion reactor, selection of the 

power system cases to be compared, and a general comparison of the 

environmental effects of the selected alternatives. The second sec- 

tion compares the cumulative environmental effects from 2010 to 

2040.for the primary cases of the power system with and without a 

nuclear fusion; Richland, Washington, United States of America 

lled nuclear fusion. Volume II 

| n Technology of controlled nuclear fusion. Volume II. radius 3.0 m, toroidal magneti 7 on axis 6T, blanket fertl 
) An attempt is made to bring together those design features of material LizO, coolant He, structural material Mo-alloy and tritium 

large, experimental Tokamaks, which would lead to better accessibil- breeding ratio 1.2 . 

ity os non-active operation and, in particular, permit replace- g Sele 

National Lab., TN). 1976. 

mn, R.W. (Univ. of Wisconsin, 1sOn). 7 
From 2. topical meeting on the technology of controlled 
In the Elmo Bumpy Torus Reactor (EBTR) Study the feasi- 
Relped ay the Upon which tO Ould improvements The high aspect ratio of the 
reactor design and begin a process of optimization. After reviewing design and remote maintenance p Walon ove Coqnenen 
f the first generation of studies and the primary conclusions they aspect ratio machines. A version of the EBTR reference design 
rod we discuss four current designs that are representative of described here could be constructed with only minor extrapolations 
in available technology. 
. ‘topical the technology of controlled 
From 2. topical meeting on technology cont 

that allow elimination of the intermediate loop, and low activity . ; - 

shields and toroidal field magnets. We close with a discussion of the ee. Washington, United States of America 

nce tion. Volume 

The objective of the demonstration power plant is to demon- 
strate the major features of a larger commercial fusion power plant. 
Design studies were carried out to identify and evaluate technologi- | 
cal problems and examine alternatives for an initial conceptual 
design of a noncircular tokamak demonstration power reactor. It 
was shown that a demonstration power plant can exhibit high net 
provide the basis for technological and economic scaling to commer- . 
cial plants. The emphasis of the study was to examine areas unique to 

scribed. Considered in ¢ is the design Of Standard Yin-Yang noncircular tokamaks. This paper discusses the important — 

fusion power reactors with classical and enhanced confinement. It is and technological trade-offs made to arrive at a consistent, feasible . 

shown that to be economically competitive with estimates for other reactor design. Included is a discussion of commercial plant require- 

future energy sources, mirror reactors require a considerable in- ments, the low-exposure maintenance concept, the tritium a 

crease in Q, or major design simplifications, or preferably both. system, the flowing plasma boundary impurity control, the 

These improvements may require a departure from the “standard” shaping coil design, and the blanket and shield designs. 

configuration. Two attractive possibilities, both of which would use 

1976, 

(USA) (21 Sep 1976). | 
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In Ti of controlled nuclear fusion. Volume II. In Technology nuclear fusion. Volume 
Much of the framework of present day fusion- analysis of the plasma characteristics for the 
fission hybrid reactors is in the original work of the early JAERI tokama! ital fusion reactor is reported. In order to 


38921 (CONF-760935—P2, pp 677-688) Neutronic study of a 
laser fusion hybrid reactor Hansen, L.F.; Maniscalco, J.A. 
iv. of California, Livermore). 1976. 


significant differences in the results. Spatial and time distributions of 

the operational 

loading of 1 /m?*. 

38922 (CONF-760935—P2, 
, R.W.; Schultz, K.R. (General 


ing on the technology of controlled 
i United States of America 
Studies ict that neutrons produced in a D-T plasma, 
classically in a minimum B mirror field, could be used to 
economically produce fissile fuel. The conceptual design of such a 
facility is under way at LLL and GA. This facility, Daag pines ee 


a 3 cost 

is 55 $/g or 4.0 mills/kWhr in an LWR fuel cycle. 

38923 (CONF-760935—P3) Technology of controlled nuclear 
fusion. Volume III. Kulcinski, G.L. (ed.). Research and 
inistrati Washington, D.C. (USA)). 1976. 


38924 (CONF-760935—P3, pp anges ay density, high field 
tokamak demonstration reactor. .R.; D.L.; 
.E.C. (Massachusetts Inst. of Tech., Cam- 


From 2. topical i the technology of controlled 
muclear fusion; Richland, Washington, United of America 


310", x 10" operation r 


nuclear fusion; Richland, Washington, United Sestes of America 
(USA) (21 Sep 1976). 


38927 (CONF-760935—P3, pp 997-1004) Possible futures for 
the it of a fusion demonstration plant. Nichols, S.P. (Umv. 


From technology controlled 
1 Washington, United States of America 
(USA) (21 Sep 1976). 
Tec of controlled nuclear fusion. Volume III. 
As indicated ing Bulletins, the Division of 


plan presented in WASH-1290, Fusion Power 
ment, with other that have been 


fueled natural uranium 
and energy while breeding both 
ound to have advan over 


technology the US, Magaetic Pasion Power Program, Wiliam, 
4 Beal, J.W.; Coffman, F.E.; Henning, C.D.; Zwilsky, K.M. 
From 2. topical i the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume III. 
near-, intermediate-, and long terms have been defined 4 


38930 (CONF-760935—P3, 1095-1103) Euratom fusion tech- 
sology programme. Hancox, R.'(Cutham Lab, Abingdon, Eng) 


topical i the technology of controlled 
auciear Richland, "Weskington, United States of America 
(USA) (21 Sep 1976). 

In Technology 


of controlled nuclear fusion. Volume III. 


The role of the hybrid reactor is discussed as well as the current removed. Stationary heating by 200 keV neutral deuteron beam to 
activities in the development program. maintain the power balance is applied expecting oe 
cation by the TCT effect. The main parameters i are 
power output of 100 MW, toroidal field on axis of 6 T, aspect ratio 
of 4.5 and major radius of 6.75 
rom on the ogy of con i ith and 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 - 1976). 38926 (CONF-760935—P3, pp 987-996) Machine parameters for 
In Tec of controlled nuclear fusion. Volume II. linear theta pinch fusion reactors. Kievans, E.H.; Ankney, R. 1976. 
The neutronic study of the conceptual laser fusion hybrid 
reactor designed by the Lawrence Livermore Laboratory in collabo- nuclear fusion; Richland, Washington, United States of America 
ration with the Bechtel Corporation is discussed. The operational (USA) (21 Sep 1976). 
“oe agente the reactor, i.e., energy multiplication, power density, In Technology of controlled nuclear fusion. Volume III. 
ag Machine parameters calculated by Ellis are recomputed with 
fuel materials; low alloy uranium metal in its and depleted modified scaling laws. The modifications are associated first, with 
form, uranium carbide and uranium ey RA ER the need for an implosion model which changes with increasing field 
molybdenum alloy. Uranium metal shows the highest energy multi- strength; and second, the need to include thermal conductivity as an 
plication and fs fuel production. The neutronic calculations have cnargy loss mocheniom. These load to an increase in machine laagth, 
done using the Monte Carlo Neutron Transport code TART coil size and magnetic energy storage. The efficiency of the linear 
pinches are examined. 
ntro! uc. esearch 1s g involved in = 
ning with alternative scenarios. The Center for Energy Studies at the 
University of Texas at Austin has been involved with such planning 
for several years and has examined various scenarios for fusion 
power development using the Partitive Analytical Forecasting 
(PAF) technique. The most recent studies compare the long-term 
by Magnetic Confine- 
fusion technology to produce 2400 kg/y Pu plus 1000 MWe net from such as the plan 
pene by Kulcinski and Conn of the University of Wisconsin. 
study indicates that some of the alternative plans do have 
demonstration fusion plant wii t increased costs or a decrease in 
the likelihood of success. The current efforts of the project are in the 
— recently by committees the 
urther comparisons of alternative scenarios 
From 2. topical meeting on the technology of controlled formed as part of this effort. - 
nuclear fusion; Richland, Washin gton, United States of America 
(USA) (21 Sep 1976). 38928 (CONF-760935—P3, pp 1061-1073) Natural-uranium 
Separate abstracts were prepared for each of the 30 included light-water breeding hybrid reactors. Greenspan, E.; Schneider, A.; 
papers. (MOW) Gilai, D.; Levine, P. (Negev Univ., Beersheva, Israel). 1976. 
From 2. topical meeting on the technology of controlled . 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume III. 
— Improvements in the performance of thermal fission systems 
made ible by designing them as source driven subcritical blan- 
ncy ; kets of fusion-fission h id reactors are investi . It is found that 
In Technology of controlled nuclear fusion. Volume III. 
heavy-water and graphite moderators. The characteristics of hybrid 
uncertainty in scaling the Confinement parameters OF present CxXperi- reactors that use the oa blankets are estimated, and their 
ments to reactor conditions. Based upon present experimental results merits are discussed. concept of natural-uranium light-water 
which show that the energy confinement time tau/sub E/ varies as hybrid reactors is found promising. 
na’, ignition at high density may be attainable in a relatively small 
(minor radius less than 1.2 m) reactor, which would be characterized 
by a relatively high poOwer density 10 MW/m*). 
With presently obtained values of plasma parameters, toroidal 
magnetic fields in the 8 Tesla range (on the magnetic axis) are 
density, high tokamak demonstration power reactor with a 
major radius of 5.6 m, a magnetic mee yw - ings of 14.7 T, 
and a gross electric power output of 810 MWe. principal 
distinctive features of the magnetic system are (1) the stress in the 
oer ohmic-heating transformer, and (2) . 
pulsed fields are produced by nonsuperconducting coils. program milestones are described. (MOW) 
38925 (CONF-760935—P3, pp 975-985) Some considerations on 
& plasma in the JAERI experimental fusion reactor . Tone, T-.; 


The aims for fusion technology within the present Euratom 
pluriannual programme (1976/80) are stated. Examples of current 
trends are considered. 


38931 (CONF-760935—P3, pp 1105-1112) Fusion technology 
program in Japan. le S. (Japan Atomic Energy Research Inst., 
rom 2. con 
tind Ween inited States of America 
A 
japan, a reactor elopment program is 
carried out as a national project. Its major objective is to realize a 
reactor grade tokamak aud to 
prototype reactors in the further stage. 


38932 See at 1121-1135) Status of the JET 
project and its supporting technological vrogramme. Bertolini, E. 
(Culham Lab., Abingdon, Eng.). 197 

From 2. topical meeting on the technology of controlled 
(USA) Sep 1979. 

(21 197 

In Technology of controlled nuclear fusion. Volume III. 

A brief review of the overall 

given. Particular JET components descrii include the vacuum 
pa a toroidal field coils, poloidal system, power supplies, control 
and data acquisition, and status of the project towards the construc- 
tion phase. (MOW) 


38933 ugh W.c. EPRI fusion power 
Se 

From 2. topical on of controlled 

nuclear fusion; Richland, W: United States of America 

(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume III. 

The status and of the fusion power program of the 
Electric Power Research Institute are outlined. A methodology for 
evolving toward a successful commercialization of fusion energy is 
discussed. The im of establishing an initial set of utility 
requirements and their implications to fusion R and D are described. 
Specific EPRI funded fusion projects are briefly discussed. General 
comments based upon viewing the fusion power program for the 
vantagepoint of a prospective user are presented. 


38934 eng et JET project (design proposal). (Commission 
of the (US Seles Only rape Brussels (Belgium)). Mar 1976. 615p. 
NTIS (US 


Previously istoed as EUR-JET-R-5, Sep. 1975. Now reprint- 
This proposal describes a large Tokamak experiment, which 
aims to study plasma behavior in conditions and dimensions ap- 
proaching those required in a fusion reactor. The maximum he 
for plasma currents in the 
lyields3MA range, a wide range ratios (Ro/a=2.37yields5), 
toroidal magnetic fields ey ry , minor radii (0.6yields1.25m) 
and elongation ratios (b/a=lyields3. 5). peed: 
power supplies, plasma heating equipment and 
estimated as oe 1Muc (march 1975 prices, luc=S50FB). The total 
cost including commissioning, buildings and staff 
is "These figures include an average overall contingency of 
The construction time for the project is estimated at 5 years 
and requires 370 professional man years of effort in the construction 
ratories in such areas as and plasma heating. This design 
proposal is arranged as follows: an introduction to the field of fusion 
research is given and relates JET to the European and international 
programmes; a concise summary of the design pr 
objectives of with JET, and gives a 
mental cost and construction schedules, the 
mental pro possible modes operation 
aff des end tho call 
po 


38935 (EUR-CEA-FC—824(Pt.2)) Torus II. Technical descrip- 
tion of the design Aymar, R.; Deck, C.; Deschamps, P.; 
Lafon, D.; pag Pariente, M.; Renaud, C.; Sledziewski, Z.; 
Torossian, A (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). de Recherches 
sur la Fusion Controlee; CEA Centre d'Etudes ucleaires de Fon- 

t. de ue du et de la 


y efficient backing. This 

a very t part of report 

technical description of the main components of the basic 
subsystem whose assembly forms the basic machine is the subject of 
one section: vacuum vessel, toroidal field coils, poloidal field system, 
mechanical structures, monitoring, control and data acquisition, and 


solved and the choice made. No contribution takes into account the 
and the time schedule which is 


t of the 


f 

and plasma diagnostics. 
38936 Review of the state of the art 
with Tokamaks in USSR. Mirnov, S.V.; Mukhovatov, V.S.; Strelkov, 
V.S.; Shafranov, V.D. (Association 
Nucleaires de Fontenay-aux-Roses, 92 (France) 
de Fontenay-aux-Roses, 92 (France). Dept. de 
et de la Fusion Controlee). Jul 1976. 35p. da Fe 
Sales Only). 

Translated from Physica Plasmi (1976) v. pore 

The USSR Tokamak programm is realized with some fifteen 
different devices that may be distributed in five groups according to 
the aim of the research: the T-4, T-10, T-20 Tokamak line is intended 


TM-4, TB-0, the supplemen TO, Ta 
Tuman-2, T-11, TF-1, TM 1-HF, TO- Taman, and 


. Experiments on T-10, T-8, and T-11 are 
about to start; T-12, TO-2, TM T-7, and Tuman-3 are in course of 
construction and TB-0 and T-20 are still in contemplation. 


source. Kintner, E.E.; Hirsch, R.L. (International 
Agency, Vienna (Austria)). 1977. vp. (CONF. 7705051), Q 


From 
; Salzbur 


Re 
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power supplies. The first part in each section attempts to summarize 
i 
given is only concerned with the simplest solution. By way, contri- 
dimensions of the apparatus; the small sized, noncircular section T-8, 

2, 
princi- 

and its fuel 
cycl 
D.-.P.1. entry p 
Nations of western Europe, Japan, the Soviet Union, and the 
United States are working ro yea to demonstrate the practicality 
of fusion power early in the 2ist century. Many difficult engineering 
problems make fusion aa one of the most formidable 
scientific and challenges ever However, the 
that is safe, economic, and with acceptable environmental effects. 
y The United States magnetic fusion power development ae = 
and demonstrating power production on a commercial scale before 
; 2000. This prognosis reflects the confidence gained in scientific 
successes of the late 1960’s through the present. However, many 
physics —— remain to be solved and many complex engineer- 
ing problems without obvious solutions await attention. In — 
energy alternative, the United effort has grown rapidly. 
Scientific investigations of plasma physics continue while planned 
engineering studies lead toward the practical goal of a commercial 
technology that will take a prominent place among available energy 
sources of the next century. of lane 
fusion proceeds. Alternative fusion devices are investigated for their 
P experimental devices. A national program budget 
peas ot the efforts of federal laboratories, universities and indus- 
ingly coordi with government activity. 
should cooperate more closely in specific problem areas. Achieve- 
ment of practical fusion power could be advanced through more 
effective mutually supporting fusion development programs. 
38938 (IAEA-CN—36/473) Role of fusion in the future of nucle- 
ar power. A European point of view. Palumbo, D.; ws G. 
(International Atomic Energy Agency, Vienna (Austria)). 1977. vp. 
(In French). (CONF-770505—2). Q 02/MF AO1. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
A new Tokamak device, called TORUS II, is proposed to be 1.D.-.P.1./08 This entry prepared from abstract. 
built inside the EURATOM-CEA Association. This is a large ma- In the long range three major energy sources will offer the 
" potential of delivering vast amounts of energy: - fast breeders; - 
thermonuclear fusion; - solar energy. Taking into account the par- 
ticular situation of Europe, i.e. high } population density, high degree 


If the results turn out to be positive, an experimental 
power reactor might be the next step. 


38939 TT—1170) 
3 (MA )) Prospects 


38 (France). 
3p. (IAEA- 


. Groupe de Recherches 
rom 6. in 
38940 (PPPL—1280) tokamak fusion trolled nuclear fusion research; Berc 


actors: a review. age D.L. (Princeton Univ., N.J. (USA 
Lab.) Aug 1976. Contract E(11-1)-3073. NTIS 


is too high to get stable discharges. The strong 

ed between displacement, voltage fluctuation and CIV 

suggest that feedback control stabilization and better 
pyrocarbon could improve the plasma characteristics. 


influx flow rate in an Ohmically heated plasma in 
K.; Okabayashi, M.; Suckewer, S.; Arun- 
.; Wilson, J. (Princeton Univ., N.J. (USA). 
Fusion; 16: No. 5, 797-804(1976). 
carbon atoms — the initial start- 
plasma in the FM-1 spherator was 
the spatially resolved measurements of the carbon 
independent measurements of spatial distribution 
ity and electron temperature. This was accomplished 
the measured carbon line intensity with a numerical 
ially homogeneous medium. 
plasma inhomogeneity were taken into 


1 PL-Q—33) Annual report, 1975. (Princeton Univ., issi 
(USA), Plasma Lab.). Dec 1976. Contract E(11-1)-3073. 
291p. Dep. NTIS $9.25. 


EF 


(CONF-760935—P2, pp 757-763) Effect of processing and 
fabrication costs on design choices for hybrid and symbiotic fusion 
reactor blankets. Cook, A.G.; Lidsky, L.M. (Massachusetts Inst. of 


Tech., Cambridge). 1976. 
From 2. topical ing on the technology of controlled 
i Washi United States of America 


ke 


| 
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of industrialization, and, in average, rather low and variable sunshine system based on the philosophy that design decisions, wherever 
intensity, fusion a advantages, including - easy possible, should be conservative and should be based ‘on present 
swailsbuity and widespread distr tion of fuel; - steady operation; - technology. As such, this system will not be the smallest, the least 
ae fe operation (assuming material problems solved) expensive, or the optimum Tokamak reactor. Rather, it represents a 
ing either for an increased thermal efficiency or for the deliv- feasible system which is used to assess the technological problems 
ery of process heat; - probably less radioactive problems and there- 
fore easier public acceptance; - no proliferation problems. The MW¢(e) continu- 
principle of thermonuclear fusion requires the confinement of a ously based upon a burn cycle with a 90 min burn and a 6.5 min 
10 keV and continuously exchanged to make up designed wii = divertor 
the burn-up rate. All t and future fusion experiments aim at and particle pumping. In ition, a low Z liner in the form of a 
the. domonstestion of the of this carbon curtain is tackeded to any source of high Z 
process. The European Fusion Programme is carried out as a joint ties. Plasma heating to ignition involves the use of neutral beam 
coordinated enterprise of nine associated laboratories led by the heating for a 10 sec period during which 200 MW of 500 keV 
Commission of the European Communities. It is strongly concentrat- deuterium atoms are injected into the plasma. 
ed on toroidal magnetic confinement devices, in particular the Toka- 
maks. It is centred around the large proposed Tokamak experiment PHYSICS AND BLANKET ENGINEERING 
of the ext decade, Thi ~ REFER OTOC. 38973 
the beginni next is experiment aims at reachi ALS ITATION(S ' 
38944 (AED-Conf—76-506-006) PETULA Tokamak experi- 
thermonuclear ignition Bernas, Bring Clem M.; F thier, 
.; Briiffo: -; Clement, M.; Frank, R.; Gauthier, A.; 
ae: D.L.; Parker, R.R. (Prin, Gregoire, M.; Gruber, S.; Grelot, P.; Hesse, M. (Association Eura- 
seton Univ.. N.J. (USA). Plasma Phvsics Lab.) Oct 1975. Contract tom-CEA, Centre d'Etudes Nucleaires de Grenoble, 
2/MF 
on plasma physics and con- 
lhtesgaden, Federal 
Repub of (F.R. Germany) (6 O 6). 
6 figs.; 1 tab.; 8 refs. Available from the IAEA. 
The theories of energetic-ion velocity distributions, stability, Compared to discharges produced with a tungsten limiter, dis- 
Tha charges with the alumina limiter show better plasma characteristics: 
energetic ions in plasma heating, fueling, and current maintenance, as the concentration of oxygen, which is the dominant impurity in both 
well as in the direct enhancement of fusion power multiplication and cases, decreases by a large factor, as does the plasma resistivity at the 
power density, is discussed in detail for three reactor types. The s perature. As a result the gross confinement time 
relevant implications of recent experimental results on several beam- tly, which is thought to be due to smaller line 
injected tokamaks are examined. The behavior of energetic ions is past 
found to be in accordance with classical theory, large total ion C 
ility are maintained. The status of neutral-beam injectors and of of alumina to resist thermal stresses is severe 
conceptual design studies of beam-driven reactors are briefly re- limi its pratical use. In the case of carbon limiter, which does 
viewed. The principal plasma-engineering problems are those associ- not suffer from this drawback, the amount of carbon released into 
ated directly with achieving quasi-stationary operation. 
during the year is described for the follow- Cal 
experiments, (5) engineering t, ion reactor 
38942 Design of tokamak device. Itoh, S.; Matsuoka, K. determined fro 
eee tem. (Japan). Inst. of Plasma Physics. Nippon Genshiryoku line radiation 
; 17: No. 11, 592-595(Nov 1975). (In Japanese). of plasma dens| 
The feature of Tokamak type experimental devices is that by comparing 
almost similar high temperature plasma can be obtained if the scale solution of tim 
of the devices and experimental conditions are similar. In case of the several carbon 
experiment of small scale, the experiment of considerably significant the present mo 
clarifying the purpose of the experiment. It may be better to account by calculating th sma emission at each location using t 
adopt iron core type current transformers using silicon steel sheets experimentally measured om density and temperature (i.e. the 
for Joule heating fa case of medium end email devices. From the measured radial distributions of density and temperature were folded 
experimental results so far, in order to obtain highest ion tempera- 
ture, plasma current density should be atoms into the discharge. GAMMAsub(flow)(t), was found to be 
when the safety factor is 4. The oie GAMMaAsub(flow)(t) approximately equal to  nsub(e)(t)/ 
coil, vertical field coil, horizontal tausub(flow) where tausubiflow) was 30-100 ms depending upon 
exhaust system, and power source is discharge conditions. 
& power source in small devices, w 
sources are better in medium devices. 
necessary to obtain plasma equilibrium, and 
18 necessary to correct the horizontal 
the toroidal field coll. In order 
_okamak type plasma, the vacuum leak in 
as small as possible, and its inner 
(USA) (21 1976). 
38943 UWMAK-II study: A conceptual design This report summarizes the results of fuel cycle economics 
cooled, solid breeder, Tokamak fusion reactor system. calculations performed for **U and **°Pu breeding systems. Based 
Kulcinski, G.L.; Maynard, C.W. (Wisconsin Univ., on this information and a neutronic analysis it was determined that 
Dept. of Nuclear Engineering). Nucl. Eng. Des,; 39: N an optimized fissile fuel breeding fusion reactor blanket would be a 
1976). solid uranium metal fast fission zone for initial neutron multiplication 
UWMAK.II is a conceptual design study of a low 8, circular followed by a thorium bearing molten salt for **U production. It 
Tokamak fusion power reactor. The aim of the study has been to 
perform a self-consistent analysis of a probable future fusion power economics of solid fueled systems. Realistic cost estimates show that 


38947 wii tnee pp 819-832) Assessment of nucleonic 

data for fusion reactors. Dudziak, D.J. (Los Alamos 

i the technology of controlled 
rom 2. on cont 

nuclear fusion; Richland, “Washington, United States of America 


tal fusion power reactor (EPR) 
technology base. Gaps in the base are identified specific 
opment i are made ir three areas, compu 


recommendations i 

tools, nuclear data, and integral experiments. The current status of 

the first two areas is found to be sufficiently inadequate that viable 

to 

is judged to Ge low-risk effort. 

38948 (CONF-760935—P3, pp 833-844) Neutronic and photonic 
of UWMAK-III shield in non circular toroidal 


The effect of the toroidal 


38949 (CONF-760935—P3, pp 845-860) Multidimensional neu- 
tronics analysis of major penetrations in tokamak. Abdou, M.A.; 
Milton, L.J.; Jung, J.C.; Gelbard, E.M. (Argonne National Lab., IL). 


From 2. topical the technology of 
nuclear fusion; Richland, W: United States of America 
(USA) (21 Sep 1976). 
In Ti nuclear fusion. Volume III. 
penetrations can cause substantial streaming nuc 
radiation. Multidimensional ics calculations are used to exam- 


item. 
38950 (CONF-760935—P3, pp 861-871) Neutronic data consis- 
tency analysis for lithium blanket and shield design. Reupke, W.A. 
(Georgia Inst. of Tech., Atlanta); Muir, D.W. 1976. 

From 2. i ing on the technology of controlled 
nuclear fusion; Ric Washi United States of America 
Sep 1976). 


error matrix is evaluated by the external i 
cross section measurements. A statistical adjustment of the combined 
data yields a reduced chi? of 2.3 and represents a tenfold im; 

ment in statistical likelihood. The improvement is achieved by a 
decrease in the ’Li(n,xt) 14 MeV group cross section from 328 mb to 
values. uncertainty in the tritium breeding ratio in iD is 
reduced by one-fifth. = 


tions in lithium and hybrid fusion 


(USA) Sep 1976). 
In Technology of controlled nuclear fusion. Volume IIL. 


uranium, lithium metal and graphite regions were 3.3, 10.0, 34.1 and 
55.3 cm, respectively. It is necessary for the absolute measurement 
by an accelerator 


38952 (CONF-760935—P3, pp 1039-1048) Comparative safety 
aspects of candidate materials for fusion reactors. Casey, 
L.A.; Ullman, A.Z. (Univ. of California, Los Angeles). os 


i Wi United States of America 
(USA) (21 Sep 1976) 

In Techno! of controlled nuclear fusion. Volume III. 

These are lith- 


ium, LigBeF,, flibe, and LiAl. The relative merits of these materials 
are studied in terms of safety and hazard potential. (MOW) 
38953 (N—76—32014) Behavior of 


This report examines the feasibility of a laser heated solenoid 
ion or fusion-fission reactor system. The objective of this 
reactor 


J 


if 
j 
| 


Hawryluk, R.J.; Schmidt, J.A. (Princeton NJ. 
). Plasma Physics Lab.). Nucl. Fusion; 16: No. 5, 775-781(1976). 
The requirements placed on a tokamak Ohmic heating system 
(i.e. loop voltage) to initiate the plasma become 


size increases because of the current density decrease. During the 
Start-up phase even small concentrations of low-Z i ities can 

effects on evolution of the discharge. The start-up 
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solid U blankets have little chance of being cgonemio as fuel breed- 38951 (CONF-760935—P3, 883-894) Fission-rate distribu- 
ers because of their low inventory of fissile fuel, and solid Th 
feel step sed steps in the reprcoessing /rocadare, 2. topical mecting om the tecknclogy of comrolid 
= ication step major in reprocessing jure, rom 2. ical meeting on tec! con 
fueled system. 
in 
blanket assemblies have been measured by micro-fission chambers of 
Th, and *°U. The four types, i.e., the lithium-metal 
In Technology of controlled nuclear fusion. Volume III. U-Li- 
An assessment is provided of nucleonic methods, codes, and a 
and the number of fissionable-atoms coated on the chambers. The 
~ neutron yield was estimated by the counts of an a-monitor which 
>) was set up on the accelerator. The fission chambers were calibrated 
by use The results of the 
compared wi of one-dimensional transport ions em- 
ploying 100-group neutron cross-sections obtained from ENDF/B- 
data file. 
consin, Madison). 1976. 
From 2. topical ing on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). ee 
In Technology of controlled nuclear fusion. Volume III. 
The nuclear analysis of the UWMAK-III blanket and shield 
based on the actual shape of the confinement chamber is presented. 
Neutron and photon transport calculations were carried out by use 
of two dimensional S/sub n/ to account 
geometry on ratio, nuclear 
is found that the breeding ratio is about 1 percent greater than the = ‘teel Onderzoek der Materie, Jutphaas (Netherlands). Instituut voor 
nuclear heating in the relatively unaccessible blanket section nearest ——- ane ~ ~ rl Organisatie voor Zuiver- 
the major axis of the torus is about 18 percent of the total nuclear Wetensc ok Onderzcek Zwo) and Buratom. 
one goes around the in poloidal direction change by : = ¥ sas 
y Swe. Ths hom the diverter none blanket reactor is analyzed. The four fluids ese electsons, deuterium» 
is far in excess of the toroidal field magnet tolerance. This results in 
the need for the additional shield in this zone to protect the magnet. 
by diffusion, while the fusion energy is carried off by heat conduc- 
temperature gradient an externally magnetic - 
pendicular 10 it, give rise to a thermal force (the Nernst 
; which as a current. It is this poloidal current together 
to be much larger in the center than at the boundary. The behavior 
are numerically solved with the aid of a Runge Kutta method. 
38954 (PB—254414) A feasibility study of a linear laser heated 
solenoid fusion reactor. Final report. Steinhauer, L.C. (Mathematical 
Ine the gross effects 0 r penetrations and their spe hielding Sciences Northwest, Inc., Bellevue, Wash. (USA)). Feb 1976. 23ip. 
requirements The stady shows that it i feasible to shield agnnst the NTIS $500 
ects of penetrations. However, the special shields for evacuation, 
ducts occupy a substantial fraction 
of the reactor interior their cost represents a significant cost —__—_——_—_ 
bf the laser-plasma interaction; thermonvu- 
plasma column; end-losses under reactor 
developed for both pure fusion and 30N-f1ssion Gesign: tn tne 
Using a compact least-squares treatment we analyze the con- latter designed both to produce power and/or fissile fuels for con- 
sistency of evaluated cross sections with calculated and measured ventional 
tritium production of /sup n/Li and ‘Li detectors embedded in a 14 mentary of theoretical and experimental studies have been 
MeV neutron driven /sup n/LiD sphere. The tritium production directed at the laser heated solenoid. 
3.0 is calculated. A perturbation calculation of the tritium produc- 
tion cross section sensitivities is performed with secondary neutron 
energy and distributions held constant. The cross section 
code. Since the dominant energy loss mechanisms during start-up, 


cooling water; a SAP shell at 400°C by helium. For an experimental 
reactor (EPR) with wall loading = 1 MW(th)/m?2, some 45% of the 
is removed by this circuit. The other 55% i 


Ae 


(AED-Conf—76-506-016) 


Yoshikawa, Ss. “(Tokyo Univ. 
CONF-7 1012— 


a, J.; Powell, J. (eds.). (Brookhaven National Lab., 
)). Sep 1976. Contract EY-76-C-02-0016. 28p. 


ical portions of the meeting 
j i follows: (1) Review of methods being 
used by the MFE community for structural evaluation o 


Wedaceday’ tad Thereday Ge. items 1 and 2 


38963 eae tg 503-514) Estimate of thermoelas- 
tic heat composites in pulsed poloidal 
cll Ballou, Gray, W.H. (Oak Ridge National Lab., 


the technology of controlled 
United States of America 


In the design of the cry system and superconducting 
magnets for the poloidal field system in a tokamak, it is important to 
have an accurate estimate of the heat produced in superconducting 
as a result of rapidly changing magnetic fields. A computer 
PLASS (Pulsed Losses in Axis 1 i 


ymmetric 
Solenoids), was written to estimate the contributions to the heat 


from superconductor hysteresis losses, superconductor 
coupling losses, stabilizing material eddy current losses, and structur- 
Recently, it has been shown that 
dissi: 


tokamak 


the technology of controlled 
United States of America 
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\ radiation and ionization, are a volume effect, the zero-dimensional 38961 Ee Experiments on noncircular To- 
‘ code was adequate to treat this phase. The results of this study kamak and related topics. Toyama, H.; Inoue, S.; Itoh, K.; Iwahashi, 
which have been applied to TFTR indicate that the plasma evolu- .; Shinohara, S.; Suzuki, Y.; 
1 tion is a sensitive function of the applied loop voltage, impurity t. of Physics). 1976. 12p. 
: concentration, initial filling pressure and the manner in which gas is 70). Q 02/MF A01. 
fed into the discharge. on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Federal 
7 38956 Runaway electron transport in the LT-3 tokamak. Stra- Republic of (F.R. Germany) (6 Oct 1976). 
7 chan, J.D. (Australian National Univ., Canberra. Dept. of —— 10 figs.; 1 tab.; 8 refs. Available from the IAEA. 
i ing Physics; Australian National Univ., Canberra. Research School Active control of the cross-sectional shape of the plasma has 
; Physical Sciences). Nucl. Fusion; 16: No. 5, 743-751(1976). been carried out in the noncircular tokamak TNT and the modified 
Time- and energy-resolved measurements of the confinement device TNT-A; D-shaped, elongated plasma equilibria have been 
of runaway electrons in the LT-3 tokamak indicate that the runaway obtained with considerably low safety factors (2 approximately 5). 
. electrons undergo times of poor confinement and that higher energy The relation between n-index and the elongation degree has been 
| runaways are less we)l confined. studied. Magnetohydrodynamic properties of the elongated plasma 
‘ : have been found similar to those of circular Tokamaks. In relation to 
Manket Bepenat these results, MHD properties ide the plasma have been studied in 
Nucl Eun Des. 39: ee detail, using a small scale Tokamak with a circular cross section. The 
wel. Eng Des; 39: No. 1, 165-190(Oct 1976), : direct measurement of the m = 2 magnetic island structure is 
Current studies aim at the design of minimally radioactive j 
blankets for experimental and commercial Tokamak reactors. The 
- . els , cal works have been done. Kink instabilities have been analyzed for 
blanket designs are essentially cooled cylindrical wrought or sintered = Various current distributions. The resonant interaction of the plasma 
) (SAP) aluminum canisters filled with a ceramic bed of moderating, = with the external helical winding is also studied. Finally, the stability 
: shielding, and possibly tritium-breeding materials. The wrought alu- =f m — n = 0 mode coupled nonlinearly with a higher kink mode is 
minum oval-shaped shell is maintained at approximately 200°C by investigated. This nonlinear mechanism explains one type of the 
disruptive instability. 
38962 
in internal SiC or B,C and removed by a separate He stream learing analysis 
at 800°C. For a commercial reactor with wall loading = 2.5 Reich, 
MW(th)/m2, both Al alloys are employed. Upton, 
38958 Review: BNL Tokamak graphite blanket design concepts. 
Fillo, J.A.; Powell, J.R. (Brookhaven National Lab., Upton, N.Y. tly 
) (USA)). Nucl. Eng. Des.; 39: No. 1, 181-201(Oct 1976). wan am | 
The BNL minimum activity — designs are ysis - : 
' reviewed, and three are discussed in context of an experimental dealing with adequacy of present methods, the improvements needed 
! power reactor (EPR) and commercial power reactor. Basically, the for MFE. magnet structural analysis, and the establishment of an 
three designs employ a 30 cm or thicker graphite screen. Brems- MFE magnet 
strahlung energy is deposited on the graphite surface and re-radiated talks ted 
away as thermal radiation. Fast neutrons are slowed down in the devely tae 28 
graphite, depositing most of their energy, which is then mim this synopsis. 
secondary blanket with coolant tubes, as in types A 
removed by intermittent direct gas cooling (type C). In 
B, radiation damage to the coolant tubes in the 
reduced by one or two orders of magnitude, while in 
blanket is only cooled when the reactor is shut down, so 
nuciear 
) and for a , SA) (21 Sep 1976). 
experimental power reactor. Graumann, D.W.; Woods, T. 
ney, D.W. (General Atomic Co., San Diego, Calif. (USA), 
; Eng. Des.; 39: No. 1, 123-139(Oct 1976). 
The blanket of the noncircular fusion experimental 
| reactor converts the bulk of the energy produced in the 
reaction into useful thermal energy, while the shield provides 
tion for the coil systems and a first line of biological : 
| Complex remote maintenance operations are minimized by utilizing 
: a low exposure design. A modular blanket is fabricated from stainless 
steel and graphite, cooled by helium, and incorporates a silicon 
| carbide liner to reduce the effects of sputtered impurities on the 
| =. The segmented outboard shield contains removable lead- 
| carbide blocks to combine effective shielding and low activity, mentioned above. A modification of PLASS which takes into con- 
| while the spatially limited inboard shield incorporates laminated sideration thermoelastic dissipation in superconducting composites is 
| stainless steel-lithium hydride structure to protect the toroidal coils. discussed. A comparison between superconductor thermoelastic dis- “ 
| ipation and the other superconductor loss mechanisms is presented 
38960 Thermal hydraulics and mechanical design of the blanket “Patton 
| for the Tokamak conceptual reactor UWMAK-IL. Sviatoslavsky, LN., i terms of the poloidal coil system of the ORNL Experimental 
| Sze, D.K. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). Nucl. Eng. Des.; 39: No. 1, 73-84(Oct 1976). 38964 
; A conceptual blanket design for UWMAK-II based on breed- for a 
i ing in LiAlO. and helium cooling for a D-T fusion reactor is Chen, W.Y.; , JA. 1976. 
| described. The reactor is a Tokamak with 316 stainless steel as the From 2. topical ing on 
Primary structural material, a major radius of 13 m and a minor 
: radius of 5 m. The power output is 5000 MW(th) and the maximum (USA) (21 Sep 1976). 
temperature in the stainless steel structure is 650°C. This reactor In Technology of controlled nuclear fusion. Volume III. 
design study is one of a series performed to evaluate the merits of A poloidal coil system was designed for a 4.5 meter major 
| various fusion reactor design concepts. In this paper the mechanical radius noncircular tokamak Experimental Fusion Power Reactor 
and the thermal hydraulics problem associated with the blanket for based on the Doublet concept. The system consists of a supercon- 
this reactor is described. Special attention has been given to the need ducting induction coil (E-coil) and normal field shaping coils (F- 
for repairing and replacing the first wall of the blanket. Other coils). The E-coil supplies 75 volt-seconds of flux change which 
problems which may arise from such a blanket design are also induces a plasma current of 11.4 megamperes and maintains it for a 
discussed. burn time of 105 seconds. The peak operating current is 450 kA at a 
MAGNET AND FIELDS boundary for producing noncircular plasma cross section, while 
ee operating with a total of 11.6 x 10° ampere-turns and dissipating 45 
REFER ALSO TO CITATION(S) 39005 megawatts of power. 


(INIS-mf—3440, pp 1-61) reversed field 
Nene in HBTX-1. I. Ver A.J.L. (Rijksuniversiteit Utrecht 
letherlands). Robert van de Lab.). 23 Sep 1976. 
Also publihsed as Culham Laboratory Report CLM-R161; 27 
figs., 55 refs., 2 tables. 
In Diffuse pinches with reversed toroidal field. 
This report describes experimental studies of Reversed Field 
gramm configurations, principally using electrical - 
vostics, Measurements on MHD instabilities, field iffusion, and the 
final plasma states are compared to the theory. The stability of the 
RFP is observed for its dependence on the plasma current and on the 
ratio of the radius of the conducting wall to that of the plasma. ‘The 
plasma is stable for currents and compression ratios below certain 
critical values. When the compression ratio is increased gross m = 1, 
fre which are predicted by ideal MHD 
theory, and lead expansion of the plasma. The explanation 
for gross m = 1 modes observed for currents above the critical 
value requires the use of MHD instability which includes 
dissipative effects such as finite conductivity. occurrence of 
more localized modes during the decay of the plasma is ascribed to 
the fact that the pressure gradient is too since the value of B 
always increases and exceeds the stability limit. The observation that 
the current decay time does not increase when the peak current is 
raised above the critical value, Se theoretically, is 
attributed to MHD instabilities. The field tions measured 
rn or all RFPs studied 
this work and are largely independent of the initial field distribu- 
tion which indicates that RFP discharges tend to relax to a particu- 
lar final state in the experiments. 


38966 (IPP—4/141) Some analytical results for toroidal magnet- 
ic field coils with elongated minor cross-sections. Raeder, J. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). NTIS (US Sales Only). 


filament forming part of an ideal toroidal magnetic field coil is 
solved in a virtually ay form. a formulae for charac- 
teristic coil dimensions, sto: inductances and 
forces are derived analytically calcu- 
lated inductances of ideal D-coils are compared with numerically 
calculated ones for the case of finite numbers of D-shaped current 
filaments. Finally, the magnetic energies stored in ideal rectangular, 
elliptic and D-coils are compared. 


38967 (ORNL/TM—5528) Electromechanical stress analysis of 
transversely isotropic solenoids. Gray, W.H.; Ballou, J.K. (Oak Ridge 
National Lab., ig so (USA)). Mar 1977. Contract W-7405-ENG-26. 


ings. 
of a magnet to behave aiegioce This 
ytical solution for the deflection, and 


38968 (ORNL/TM—5574) Oak Ridge Tokamak 
power reactor study, 1976. Part 3. Magnet 
National Lab., Boon Feb 1977. Contract W- 


also paid to the protection scheme of both TF and PF coils. The 


) 
magnetic field coils. Pih, H. (Oak Ridge National Lab., Tenn. 
| Feb 1977. Contract W-7405-ENG-48. 49p. Dep. NTIS 


sil although the fini theoretical and 
agrees very w ite element method yielded slightly 
stresses than the asti method; further work is needed 


ORNL/TM—S824) 


ing) pp (Akron Univ., 
ing). pp M2/9 1-10 of In Structual ne ont 
Vol. V. Jaeger, er (comp.) (Bundesanstalt fuer 
international conf on structural 


London, UK (1 Sep 1975). 
have been pene for use in 
reactor design. The 


ynamic lyses of a 
ge The magnetic was assumed 
be linearly elastic with equivalent homogeneous material properties. 
ite element models have been considered in order to 


ison (USA). 
wel. Eng. Des; 39: No. 1, 99-114Oct | 6). 
of toroidal field coils for the UWMAK series of 
Pein wane igns is described. These are 


oe tomic Co., San 
Nucl. Eng. Des.; 39: No. 1, 141-151(Oct 1976). 
power reactor. Three 


4 
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magnetic force was simulated by applying different ures to 16 

= loading fixture was used for the model of each shape and size. 
Birefringence and isoclinic angles were measured in a transmission 
polariscope at selected points on the loaded model. Boundary stress- 
es in the cases of known boundary conditions were determined 
directly from the isochromatics. ~ po principal stresses were 
calculated using the combination of photoelastic information and 
isopachic data obtained by the electrical analogy method from the 
solution of Laplace's se gem Comparisons were made between 
experimental results those computed using the finite element 
coil geometry and methods of support were evaluated. Based on 
experimental results, optimum structural designs of toroidal field 
coils were recommended. 
= 38970 a" for the large coil program. Hau- 
>) benreich, ; Luton, J.N.; Thompson, P.B. (Oak 
Ridge National Lab., Tenn. (USA)). Feb 1977. Contract W-7405- 
ENG-26. 89p. Dep. NTIS $5.00. 
This document has been by Laces Coll 
(LCP) to make generally pve vs le the information that has 
generated up to this point and to indicate the direction of future 
work. A summary of objectives, general strategy, and implementa- 
tion of the LCP is given. Expanded descriptions are given of 
program content, technical requirements, selection of testing ar- 
rangements, tentative schedule and method of preliminary cost esti- 
mation. 
38971 Finite element analysis of structural response of supercon- 
ducting magnet for a fusion reactor. Reich, M.; Powell, J.; nea 5 
‘ormance of these magnets fect plasma cConta.nment tim 
particle leakage from the plasma as well as power density of the 
system. Thus, each superconducting fusion magnet is an extremely 
ee critical structural component of the fusion power plant. Both static 

ates from isotropy due to their construction techniques, which a 

involve layering superconductor, insulation, and sometimes structur- earthquake analysis, the magnet was assumed to be subjected to 50% 

al reinforcement within of the El Centro 1940 earthquake and the dynamic response was 

) considered the windin obtained by the displacement spectrum analysis procedure. In the 
paper describes an paper, numerical results are presented and the structure behavior of 
strain of and rotationally the magnet under static and dynamic loading conditions is discussed. 
transversely isotropic solenoids. The results indicate that for magnets 

with a large radial build compared to inner radius, transverse iso- 38972 Magnet design of toroidal field coils for the UWMAK- 

tropy has a dramatic effect upon the mechanical response to load; for Tokamak systems. Boom, R.W.; Moses, R.W. Jr.; Young, W.C. 

magnets with a small radial build compared to inner radius, trans- 

verse isotropy has a negligible effect. 

composite conductor of TiNb plus matrix conductor is epoxied into 
a groove in a thin disk structure. The magnet is divided into 12, 18 
spaced and bolted together to form a rigid structure with all disk 
both the toroidal field coil system and the poloidal field surfaces —_— to cooling. The overall shape of each ‘D’ magnet 
sector is c so that only constant tension forces are present. 
Bending forces do occur but only near transition sections from the D 
= : — —— = to the central straight section of each coil. 

conductor design is on forced-flow supercriti elium-coo! 

cable in conduits. A hybrid system is proposed for the TF coil 38973 Structural considerations for a Tokamak fusion reactor. 

system. It uses NbsSn in the high field region for a designed 

maximum field of 11 T, and NbTi in the low field region. Conductor 

stability analysis in the forced-flow scheme is discussed. Coil connec- 

tion options to obtain desirable current and voltage ratings in PF - _ 

coils are described. The refined design in the magnet systems is more nents are singled out as requiring spe enuion: the magnet 

self-consistent in every respect. coils, the blanket support structure, and the blanket modules. Re- 

only linear ic deformation. An analysis for minimum preload 

theory, a stress analysis of the blanket support structure is described. 

To account for the welded ring structure, a perforated plate analysis 

Several two-dimensional photoelastic stress analyses were is used to compute the structural bp me and the ligament 

made on models of circular and oval toroidal magnetic field coils for stresses. Temperature distributions thermal stresses in the blan- 
fusion reactors. The circumferential variation of each coil's in-plane ket module are determined using both finite element and analytical 
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analysis. The stresses are all acceptable, 
nonlinear temperature gradient is also shown to be 


emphasized. Additionalmajor 

current conductors for pulsed applications to i 

the ohmic heating coils. It is important to note, however, that no 

insurmountable technical barriers are in the course of 
calls for tation 


i of the magnet 

field at the coil of 80 kG (8 T) may be adequate for large-scale 

intermediate-size radius 


(to i F 
4,007,392. 8 Feb 1977. Filed date 16 Apr 1974. 16p. 
A multipole fe 
plurality of current 
he of 


i 
thereby providing a confinement well with 


three-dimensional sym- 
metry ha flux yp ty 
density 


POWER SUPPLIES AND CIRCUITRY 


38977 poloidal field 
systems for the torus II experiment. Farvaque, L.; Ghazal, S.; 
C.; Pariente, M. (Association Euratom-CEA, Centre 
Controlee; CEA Centre d'Etudes 


ysique du 
Controlee). Soy. in Freeh). 
Three types of transformer for the TORUS II experiment are 


compared: a saturated iron core transformer with an entire 
circuit, an air core transformer and a saturated iron core 


basa + Eddy currents in the alcator tokamak. 
J. (Stichting voor 


y 
windings will lead to a reduction of 8% of the current maximum. 
eddy currents in the Bitter coils are found to affect predomi- 


REFER ALSO TO CITATION(S) 37198 


cleaires de Fontenay-aux-Roses, 92 (France). 


de 
. Op. (IAEA-CN—35/16;CONF- 


Republic of Geemen 976) 

t 

10 figs.; 1 tab.; 17 refs. Available from the IAEA. 
_ The fast neutral beam inj 


nt of controlled nuclear fusion. Volume II. 
Reactor systems which use fusion produced neutrons to pro- 


pp Some systems economic 
arnt pure fusion breeders of fissile nuclear fuel. Bussard, 


From 2. topical ing on the technology of controlled 
fusion; Ric’ Washington, United Saves of America 


(USA) (21 Sep 1976). 
An analysis he been made of the relati between 


processing and burner/converter reactor systems 
which would be served by the fusion breeders of interest. 


38982 See e. 775-786) Breeding of fissile fuel 
with linear fusion sources. Oliver, Cooper, R.; Lidsky, L. (Massa- 
2. con 
United United States of America 
(USA) Sep 1976). 
logy of controlled nuclear fusion. Volume II. 


The breeding, of fimile fee! by low gain fusion sources is 
and economic. An electron beam 


——— 917-930) Isotopic enrichment of 
plasma exhausts from controlled reactors by cryogenic 
distillation. Misra, B.; Maroni, V.A. (Argonne National Lab., IL). 


the technology of controlled 
United States of America 
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on 38979 (AED-Conf—76-506-041) Development of fast neutral 
rod by beam injectors at Fontenay-aux-Roses. Bariaud, A.; Becherer, R.; 
acceptable. Bonnal, J.F.; Druaux, J.; Fumelli, M.; Oberson, R.; Raimbault, P.A.; 
38974 Magnet design considerations for Tokamak fusion reac- Bea 
Dieg Calif (USA) Nucl Eng, Des 1 113 
iego, Calif. . Nucl. Eng. Des.; 39: No. 1, 1976). 761012—56). Q 02/MF AOI. 
Design problems for superconducting ohmic heating and tor- ¢ ; . shvsi 5 
idal field coils for large To! k fusi bmg ore " The From 6. international conference on plasma a 
necessity for making these coils superconducting is explained, to- : 
gether with the functions of these coils in a Tokamak reactor. Major 
problem areas include materials related aspects and mechanical based on ten 
design and cryogenic considerations. Projections and comparisons Te ite Hescribed. For 
are made based on existing superconducting magnet technology. The the development of high power injectors, needed for JET and other 
| mechanical of large-scale which can contain the severe European confinement experiments, a collaborative programme is 
carried out at Culham and at Fontenay. A survey is given of the 
results obtained at Fontenay on different injector components, 
namely on the high current Periplasmatron ion source, on water 
cooled extraction grids and on energy recovery systems for the 
residual charged beam fraction. 
38980 (CONF-760935—P2, pp 711-722) Quality of fissile fuel 
38975 _ Toroidal field strength requirements in tokamak reactors. bred in a fusion reactor blanket. Leonard, B.R. Jr.; Jenquin, U.P. 
Stacey, W.M. Jr.; Evans, K. Jr. a National Lab., IL). Nucl. (Battelle Pacific Northwest Labs., Richland, WA). 1976. 
‘aa 19 feild From 2. topical the technology of controlled 
: confinement, as safety factor, aspect ratio, and cross- 
on tn tending and ond 
able limitations on -loadi riving system duce or e ma are generally referr as 
the minimum field strengths necessary for predicted confinement hybrid systems. One potential role of a hybrid system is to produce 
were determined along with the associated power output and an fissile fuel in the blanket for subsequent use to fuel fission power 
reactors. The fissile fuel proposed to be bred in the blanket of a CTR 
can be of + seer different quality than the fissile fuel bred in a fission 
reactor. The fissile content of the bred fuel is higher for that 
produced in a CTR blanket. On the other hand, other reactions 
. Chi ion reactors in some cases are undesirable because of their 
38076 well for confinement. ne) Us Pose radiation characteristics. These other isotopes generally detract from 
a the value of the product. Neutronic calculations were performed for 
sincintes 0 a hybrid system to evaluate the quality of fissile fuel 
aan in the blanket region and to examine the gross characteristics of 
: pr woe by-products that are also produced. Two cases were studied—a 
thorium blanket and a uranium blanket. For perspective, the results 
the polyhedron, are compared to the products and by-products when the same fuels 
Pony are produced by fission reactors. 
nucle: 
gross 
economic and technical periormance parameters which C terize 
electrically-driven fusion machines employed for the ne of 
care nuclear fuel. The analysis is limited by choice to systems which 
las breed but do not generate fission power or involve internal conver- 
05/MF sion of thermal to electrical power. In order to assess viable regimes 
of economic and technical parameter space for such systems, the 
ar unde fusion breeder descriptors are coupled to gross economic/technical 
| restricted tothe central limb. 
| 38978 
Schram, D 
: Materie, J 
1975. 52p. 
Sheppeik Onde by Nederlandse Organisatie voor Zuiver- 
Wetensc! ijk Onderzaek (Zwo) and Euratom. 
A one-dimensional model of an aircore transformer is devel- 
oped through which it is le to analyze the effect of eddy 
epeiets otteettcienanl i of similar currents in the field anal 
current in a Tokamak experimen’ model is applied fusion output can breed 1000 to 5000 k, of fuel. 
Alcator Tokamak, and its accuracy is tested by comparing analytical ? e/yt 
results for the harmonic behavior of the transformer, with experi- 
. mental data. The time dependent behavior of the plasma current--for 
aq 
ry 1976. 
the imitial CUIren isc, LO Ol Lint nuclear fusion; Richland, Was ingt 
rise. Finally, the influence of the time dependence of the plasma (USA) (21 Sep 1976). 
resistance is investigated. In Technology of controlled nuclear fusion. Volume III. 
) The feasibility of recycling the spent fuels from presently 
, FUEL SYSTEMS conceived tokamak-type power reactors via cryogenic distillation 
: has been analyzed. As an essential step in analyzing a mix- 
: PO tures consisting of the six isotopomeric forms of molecular hydrogen 
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in widely varying of concentrations, computer simulation of and plasma beta is calculated for the plasma parameters n tau, beam 
distillation wes carried out using an exact method current, and axial scale 


of solution of the governing equations. Two distinct fuel injection 

schemes were analyzed using a six-column distillation cascade and a 

five-column distillation cascade, respectively. The two systems are: 

(1) 90 percent cold fuel injection with T/D ratio ponerse 

to 1.1 and neutral beam injection of deuterons (D°) comprising 

10 percent of the delivered fuel, ong 
fractions of neutral tritons (T°) and + oY deuterons (D°). The 

species of hydrogen can be carried out to any degree of 

y judicious selection of (1) the design and operating param- 

with chemical equilibrators. 


Oe Production of uniform micropellets of 
hydrogen and hydrogen pellet injection on ORMAK. Hendricks, C.D. 
C.A. ag hing niv., Jan 1977. Contract 


pellet wi 
was developed which produced 70 micrometer 
zany drogen by the acoustic disintegration of a liquid j 
frozen and injected into vacuum at a of 
a M/sec. The pellet injection apparatus was mounted on ORMAK, 
a tokamak magnetic confinement device located at Oak Ridge Na- 
tional a oe pellets were injected into the ORMAK 
—— The pellet-plasma interaction was monitored by the en- 
neutral line emission of the ablating molecular net aa 
excited by Oy mone yee The data i a pellet life 


of 350 to 4 sec whic lied an injection distance of 3.3 to 41 
cm into the clige of the "ORMAK plasma along the injection path 
which was at an angle of 45° from a radial line. FASTAX movies 


were taken of the pellets entering the plasma. A luminous cloud 
much larger than the pellets was observed sequentially on four 
= in the ey the 
pellets was regulated by ynamic formation of a dense ding 
cloud surrounding the pellet. The cloud thickness is such that the 
the pellet surface. in good 
model pred pellet lifetime and the cloud. This 


38985 pp 54-55) for laser-induced 
experiments. Lewkowicz, I.; Haruvi, Y.; Shamash, S. Jun 1976. 
In abstract form only. 
In Research laboratories annual report 1975. 


38986 (IAEA-CN—36/585) Prospects of fusion power engineer- 
ing and fusion fission hybrid reactors. Velikhov, E.P.; Golovin, I.N.; 
Kadomtsev, B.B.; Kolbasov, B.N.; Morokhov, LD; Orlov, V.V.; 
Shatalov, G.E. (International Atomic Energy Agi ency, , Vienna (Aus- 
tria)). vp. (In Russian). (CONF-770505—3). 02/MF AOl1. 

International conference on nuclear power and its fuel 

1977). 

1.D.-.P.1./07 This entry prepared from abstract. 

Large-scale nuclear power development based on modern 
fission reactors requires a substantial expansion of uranium fuel 
resources (natural uranium resources as we!l as extraction and en- 
richment capacity). The difficulties of extensive nuclear power de- 
ve it with *°U as the main fuel can be overcome by reprocess- 
ing the nuclear source material into artificial nuclear fuel - plutonium 


will at the same 
fusion reactors for a subse- 

and discusses ible solutions of the nuclear 
power fuel problem on the basis of hybrid fusion-fission reactors. 


38987 (UCRL—52205) Neutral beam current requirements for 
MxX. Stallard, B.W.; Rensink, M.E. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 14 Jan 1977. Contract W-7405- 
IG-48. 28p. Dep. NTIS $4.00. 
The neutral beam current required to sustain the MX 


Taking into account the spatial dimensions of 
the beam and plasma. The sensitivity to variations of magnetic field 


RADIATION HAZARDS 


current fusion reactor designs. and composi- 
tions of the radwaste are estimated for the ‘tokamaks of the Universi- 
ty of Wisconsin (UWMAK-I), the Princeton Plasma Physics 
(PPPL), and the Oak Ridge National Laboratory (ORNL); the 
ference Theta Pinch Reactor of the Los Alamos Scientific Labo- 
ratory (LASL); and the Minimum Activation Blanket of the Brook- 


appears necessary Although 
products in fission reactors, the isotopes are less hazardous, and 

shorter half-lives. Therefore radioactivity from fusion powet po 
duction should pose a smaller risk than radioactivity fission 
reactors. Radioactive wae for the five reference 


pp Design of a beam-driven 
for depletion of actinide wastes. Rose, R.P. (Westinghouse 
Electric Corp., Pittsburgh). 1976. 


From 2. to controlled 
clea: fusion; Woskineton, United’ Stes of 


n 
(USA) Sep 1976). 
logy of controlled nuclear fusion. Volume II. 

Based on mid-to-late Han technology, this reactor provides a 
fusion neutron wall loading of approximately 1 MW/m? correspond- 
10" ~sec in the 14 MeV energy range. 

is fueled with residual actinides contained in the 
level waste from the LWR-U fuel cycle. Although based on 
net pe ysics principles of the Tokamak Fusion Test Reactor, the 
require long pulse duration 

with @ short interval between pulses uently, some extremely 
challenging problems were encountered in design area, particu- 
technology required for long = igh duty cycle operation neces- 
sitated the use of s magnets, a divertor system for 
divertor, vacuum and neutral beam systems capable 
operation, and a viable means of tritium injection. 


38990 (CONF-760935—P3, pp 799-818) Tritium processing and 
for fusion reactors: 


containment technology and status. 
From 2. topical of controlled 

rom 


and first wall coolant circuits. The major technical problem areas 
to lie in the development of (1) high-capacity, rapid reeyele 
cha) air bending end’ ity (greater than 
or equal to 100,000 cfm) air handling for 
atmospheric detritiation; (3) tritium recovery pene hy for liquid 
lithium blanket concepts; (4) tritium compatible ee ee 
that guarantees near zero release to the poor end 


38991 (CONF-760935—P3, pp 895-904) Current CTR-related 
tritium handling studies at ORNL. Watson, J.S.; Bell, J.T.; Clinton, 
S.D.; Fisher, P.W.; Lab. Talbot, J.B.; Tung, 


on the technology of contol 


(USA). Sep Sep 1976), 
Technology of 


REFER ALSO TO CITATION(S) 38456 

38988 (BNWL—2019) Management of nontritium radioactive 
wastes from fusion power plants. Kaser, J.D.; Postma, A.K.; Bradley, 
D.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
1976. Contract E(45-1)-1830. 60p. . NTIS $4.50. 

to be assumed to estimate these waste quantities. Future fusion 
power plant conceptual designs should include radwaste treatment 
system designs so that assumed designs do not have to be used to 
assess the environmental effects of the radioactive waste. 

| 

a This paper reviews the status of selected tritium processing 
This will call for considerable modernization of practically all com- and containment technologies that will be required to support the 
ponents of the nuclear power system - fast breeders, thermal reac- development of the fusion energy program. Considered in order are 
tors, fuel regeneration and refabrication plants, means of transport 
and so on - with a resultant rise in the cost of nuclear power. New 
~ of fuel supply for nuclear power are offered by hybrid 
bearable cost. 
lensity 
length 
controlled nuclear fusion. Volume IIL 


evra 


jum at pressures from 10~* torr to 3 x 10°* torr. Permeation rates 


topical ing on the technology of controlled 

nuclear fusion; Richland, Washi United States of America 
(USA) (21 Sep 1976). ] 

In Technology of controlled nuclear fusion. Volume III. 

Bench-scale experiments are currently in at ANL to 

remove tritium and other nonmetallic elemeats (H, D, C, N, and O) 

from molten salts. Results are reported for ing experiments in 


ri? 
Le 


5 
i 


: 


Hi 
§ 


ii 


3 

Ss 


(USA)). Nucl. Eng. Des.; 39: No. 1, 85-98(Oct 1976). 
componen 


4015 
Labs., Richland, Wash. (USA)). Sep 1976. Contract EY-76-C-06- 
1830. 15p. Dep. NTIS $5.00. 


bines, , and direct conversion should be developed since such 
systems avoid the limits on steam systems due to excessive operating 
pressures Direct conversion is 


suitable for direct energy conversion. quarterly progress report: 
July 1976—September 1976. Blum, A.S. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Nov 1976. Con- 
tract W-7405-ENG-48. 18p. Dep. NTIS $3.50. 

The model for a si direct converter has been re- 
fined to include the ion flux characteristic of reactors fuele4 with 


ery is given together with a preliminary heat exchanger analysis that 
results in relatively designs for the generator, precocler, 
and intercooler. This paper contains o—- iption of the 
UWMAK-III system and a discussion of aspects 


38998 (AD-A—031287) Nonlinear heating of plasmas by high 
¥ (USA). of hysics). 31 Jul 1976. 

Contract F44620-73-C-0003. 18p. (CU—1019). P 02/MF AOl1. 

See also Attachment 1, A—031288. 

This report covers on nonlinear of plasmas 
by high power lasers. The overall objective of the was to 
study the interaction of intense laser radiation with high density 


38999 (AD-A—032453) Laser beam Volume I. 
28 Final report, 31 Mar 1974—15 Jan 1976. 
Hall, R.B.; Maher, W.E.; McClure, J.D.; Nichols, D.B.; Pond, C.R. 
i — Co., Seattle, Wash. (USA)). Jul 1976. Contract 
1-73-A . 115p. (D—180-19256-1). Q 06/MF AOl. 
Volume II, AD-A—032454. 


La 
oe 
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The Oak Ridge National Laboratory has a comprehensive 
program concerned with the study of plasma fuel recycle, tritium 
recovery from blankets, and tritium containment in fusion reactors. t 
The investigations of cryosorption pumping of hydrogen isotopes concepts are compared to the efficiencies contusion poeer'ghams. 
and the measurements of tritium permeation rates through steam 
generator materials are of greatest current interest. Cryosorption fusion reactor system designs will have about the same thermal 
pumping speeds have been measured for hydrogen, deuterium, and efficiencies as present day power plants using steam if these designs 
hell require the collection of energy at the blanket and the 
hrough iIncoloy 8UU have been shown to be drastically reducec transfer Son my to a heat exchanger or boiler using the 
when the low pressure side of permeation tubes are exposed to current technology. Two general methods should be pursued for 
steam. These results will be important considerations in the design of increasing the thermal efficiencies of fusion power plants and there- 
lor increasing temperatures reactor coolants since the 
38992 §=(CONF-760935—P3, pp 905-916) Review of the ANL maximum attainable thermal efficiency of systems using coolants can 
WF; Van Deventer, EH; Misra, Be Wierda, only by increasing the coolant temperatures. Second, 
” Vi DO 4 stem: potass! Opping - 
faroni, V.A. (Argonne National Lab., iL). 1976. 
attractive because it avoids th heoretica! not mit on thermal 
efficiency when heat is converted to electrical energy. 
38996 ‘CRL—50039-76-3) Advanced-fueled fusion _ reactors 
either catalyzed D or D-*He. For the low-f, catalyzed-D reactor, 
with T/sub e/ equals T/sub i/ and N = 4, direct conversion 
efficiencies ranging from 60 percent down to 35 percent were 
calculated over the power density range from 50 W/cm? to 200 W/ 
cm®. A study of the effect of the magnetic field on the ion trajector- 
ies in the two-stage Venetian blind converter has been made; the 
results suggest that a wes maximum tolerable magnetic field 
strength is about 0.025 T. Some results of a study of an alternate 
structural arrangement for the direct converter electrodes in a 
tokamak reactor are shown. 
38997 Advanced conceptual Tokamak fusion power reactor utiliz- 
ing closed cycle helium gas turbines. Conn, R.W. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear yay, Kuo, S.C. (United 
Technologies Research Center, East ford, Conn. (USA)). Nucl. 
Eng. Des.; 39: No. 1, 45-72(Oct 1976). 
UWMAK-III is a conceptual Tokamak reactor —— to 
study the potential and the problems associated with an advanced 
version of Tokamaks as power reactors. Design choices have been 
made which represent reasonable extrapolations of present technol- 
Chemistry); Wittenberg, LJ. (Mound Lab., Miamisburg, Ohio ogy. The major features are the noncircular plasma cross section, the 
use of TZM, a molybdenum based alloy, as the primary structural 
-term controlled material, and the incorporation of a closed-cycle helium gas turbine 
mermonucie: cactor systems. Since tritium 1s not likely to be power corversion system. A conceptual design of the turbomachin- 
available on a large scale at a modest cost, fusion reactor designs 
must incorporate blanket systems which will be capable of breeding 
lation into living tissues, tritium release to the environment must be 
such as the burn the Dianket design and the heat transier 
ee ee ee ee -II, and analysis, which are required to form the basis for discussing the 
-III. This report discusses the tritium systems for power conversion system. The authors concentrate on the power 
UWMAK-II, a reactor design with a helium cooled solid breeder 
blanket, and UWMAK-III, a reactor design with a high-temperature interface and trade-off study and a description of the reference 
liquid breeder blanket. Tritium systems for fueling and recycling, conceptual design of the closed-cycle helium gas turbine power 
breeding and recovery, and plant containment and control are dis- conversion system. 
tors. Okrent, D. Kastenberg. WE: Botts, T.E.; Chan, C.K.; Ferrell, REF: 
t, D.; -E.; -E.; -K.; (ER ALSO TO CITATION(S) 38854, 38855, 38876, 38885 
W.L.; Frederking, T.H.K.; Sehnert, M.J.; Ullman, A.Z. (California ad . 
Eng. Des.; 39: No. 1, 215-238(Oct 1976). 
A preliminary exafhination is made of several potential safety 
questions for Tokamak-type, central station fusion power reactors, 
using UWMAK-I as a reference concept. Larger tritium inventories 
than previously reported are estimated. The divertor loss-of-flow 
accident appears to require fast plasma shutdown. The large helium 
inventory in the cryogenic magnets affords a mechanism mes 
ing large pressures within the containment. Lithium-air and lithium- epee ee ee: id 
have for large of oduced by radiation impinging on a co 
heat, significant pressures, and active chemi cas epee ot target or from a pre-existing plasma. 
volatilizing structural material such as a radioactive first wall. 
POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 37772 
38995 INWL—201 efficiencies of This report is the first of two volumes on the subject of Laser 
Beam Target Interaction. Laser beam-target interactions for solid 
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at 2.8 microns 
150 J photoinitiated pulsed HF chemical laser. Laser. 
detonation wave tion was studied at beam intensities up to 
ormation about target plasmas was by 
spectroscopi ic and interferometric diagnostics. Ignition 
thresholds for laser-supported absorption waves were measured both 
paiement luminosity and by measuring the laser 
power transmitted ugh a small hole in the target. Measurements 
were made of thermal and impulse coupling occurring under plasma 
ignition conditions. 


39000 (AD-A—032454) Laser beam interaction. Volume 
Il. Laser effects at 10.6 microns. Final report, 31 Mar 1974—15 Jan 
1976. Hall, R.B.; Maher, W.E.; Wei, P.S.P. (Boeing Aerospace Co., 
Seattle, Wash. (USA)). Jul 1976. Contract F29601-73-A 0038-0002. 
TTp. (D—180-19256-2). Q 05/MF AOl1. 
Volume I, AD-A—032453. 
This report is the second of two volumes on the subject of 
arget Interaction. Volume I considered both the 
effects measurements made with that laser. This volume describes 
both impulse and oe a measurements made at 10.6 


Spectroscopic 

basic properties of laser-supported absorption waves. In addition, 

however, a limited amount of data was gathered in order to deter- 

mine the threshold intensity for igniting — eee absorption 

(LSA) waves from magnesium. The main goal o! work 

here was to determine impulse coupling and thermal coupli 

intensities. 


39001 (AD-A—033271) Fast-ion transport in 
plasmas. Memorandum report. Colombant, D.G.; Winsor, N.K. 
(Naval Research Lab., W: 


i D.C. (USA)). "Nov 1976. 18p. 

(NRL-MR—3393). Q 02/MF 
ions 


duced fusion. Nakai, S.; Imasaki, K.; Yamanaka, C. (Osaka 
(span). 1976. 14p. (IAEA-CN—35/F8;CONF-761012—66). 


From 6. international conference on plasma physics and con- 
trolled nuclear fusion researc’! Federal 


I’ is 500 kv, 80 kA in focal spot of 1.5 mm diameter, 
which gives 2 x 107? W/cm? Hi 
produced at the focal point on solid target. 

along the target surface. The measured 


temperature. Assuming the electron beam of radius r is 
stopped in length lambda its energy, the balance 
equation is approximately given by wr*lambdanikT = IVtau. Put- 


ment of multi-structure target has 


39003 (AED-Conf—76-506-027) Particle beam fusion research. 

Freeman, J.R.; Goldstein, S.A.; Hadley, G.R.; Johnson, DL. 

Martin, T.H.; McDaniel, D.H.; C Miller, P.A. 

LP.; Olson, C.L. (Sandia Labs., Al N-Mex. (USA)). 1976. 

(IAEA-CN—35/F-6;CONF-761 12-60). NTIS (US Sales 
y, 


"From 6. international conference on plasma ysics and con- 
Federal 


‘ganizati 
experiment is to pi 
dioxide pulsed laser, to measure plasma 
interaction of the produced intense laser beams, The 
tives oO! experiment are following: © set up a TEA 
Corner tnd cold cathode electron beam lier ampli 
as a system, to juce ener, 
of polyethylene (C2H,)n, lithium hydride 
To design and for 
the purpose of upgrading the energy delivered to the targets. 


39005 (CEA-N—1949) Theory of the creation of potas 
magnetic fields in laser-plasma interactions. Fortin, X. ( Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). 29 Dec 
1976. 88p. (In French). NTIS (US Sales Only). 

A numerical study of best 
cients in a plasma shows that the 
slightly varying in time induces noticeab! 
ed that allows the continuous component of the magnetic that 
to be ‘The Linetic and radia mp wave and 


a plasma to be The kinetic and m pressure 
gradients constitute oe sources of the field: losses 
are due to convection and and limit the wth. The 


effected in literature are tentatively um all along 


39006 (CONF-760935—P2, pp 575-589) Technology assessment 
of laser-fusion production. Booth, L.A.; Frank, T.G. 1976. 


power 
From 2. ing on the of controlled 
nuclear fusion; Ric! 


ISA) (21 197 
In Technology of controlled naclear sion. Volume 


features of laser-induced fusion, some laser- 

oueniae and attendant means of utilizing the thermo- 
nuclear energy for commercial 
-pellet ilosion energy release char- 


which protection of ts is provided either by 
ive materials or by diversion of plasmas by magnetic fields are 
ted. Two -fusion electric generating stations, 
on different laser-fusion concepts, are described. Tech- 


for a laser Maniscalco, J 

rom on 


of controlled nuclear fusion. Volume II. 
Lawrence Laboratory and Copan 
have been involved in a joint effort to conceptually design a laser 

fusion hybrid reactor. The which has evolved is a depleted- 
uranium fueled fast-fission which produces fissile 
and electricity. A major objective of the design stud 


‘ 
] 
t 
a 
a 
t 
f 
3 
1 
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presented. Recent results are discussed, including beam focusing, 
a target interaction studies, and accelerator development. 
39004 (AEOI—18) Preliminary design of experiment high power 
density laser beam interaction with plasmas and development of a cold 
cathode electron beam laser amplifier. (Two-year program). Mosavi, 
R.K.; Kohanzadeh, Y.; Taherzadeh, M.; Vaziri, A. (Atomic 
Marx Bank laser which can emit two joule pulses with any 
desired pulse separation (from simultaneous to several seconds). 
be 
| 
given for the magnetic fields to be expected, sometimes several 
Originate Irom the tail Of the locally MaxWelllan lon distriOulon. megagauss. 
The internal fast ion source is thus determined by the macroscopic 
while the signal which would be measured by an 
ex fast-ion detector is the solution of a transport equation. This 
model what ental most be 
teristics are Gescribed and th fects Of pellet design Options 
pellet-microexplosion characteristics are discussed. The results of 
y 9 figs.; 1 tab.; 10 refs. Available from the IAEA. analyses to assess the en feasibility of reactor cavities for 
_ The interaction of a focussed REB with the solid target has 
no By levelopments for app are Oul- 
approximately 2 KeV ) and ion energy y 2 ke jOrse 39007 CONF-760935—P2, pp 657-675) Conceptual design stud) 
the existence of enhanced absorption of REB in a dense plasma. The 
observed neutron (approximately 10°%/shot, 2.45 MeV) in the case of 
CD: target has the thermonuclear nature and is compatible to the 
ting the beam current I, voltage V, pulse time tau and density Ni, we 
can estimate the energy deposition distance lambda. For fusion 
temperature of 1 keV, the distance lambda must be two orders of 
mangitude shorter than the simple classical ——- length, which 
seems to be due to nonlinear coupling. The pellet implosion experi- 
been performed. evaluate the feasibility Of producing Tissile Tuel with laser Tusiot 
= feasibility by analyzing the 
engineering lormance 0! complete conceptual design 
by identifying the required laser/pellet performance. The perfor- 
auance of the laser fasion hybrid has also Veen compared to typical 
. fast breeder reactor. The results show that the laser fusion hybrid 
produces enough fissile material to fuel more than six light water 
reactors (LWRs) of equivalent thermal power while operating in & 
regime which requires an order of magnitude less laser and pellet 
Republic of (F.R. Germany) (6 Oct 1976). reactor the hybrid produces 10 times more fissile fuel. An 
1 tab.; 28 refs.; with figs. Available from the IAEA. analysis of the design shows that the cost of electricity in a combined 
A review of Sandia Laboratories’ program to investigate the hybrid-LWR scenario increases by only 20 to 40 percent when the 
feasibility of achieving inertial confinement fusion using pulsed 
power technology to produce focused electron and ion beams is LWR. 
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39008 (CONF-760935—P2, pp eri at First wall studies of a 
— reactor design. Havingh, J. (Univ. of California, 


controlled 
Richland, ‘Washington, Unied Sates of Amer 


controlled nuclear fusion. Volume II. 
wall for 8 20 MW thermonuclear power 
laser fusion 33 m fom The 20 mm thick 


depositi 
a stresses, and material vaporized from the wall due 
it wii ite are presen along wi brief 
used for these estimations. 


39009 787-798) Fusion—fission neu- 
tronics calculations for Woodruff, G.L.; Quimby, 


DC. 1976. ay ot 
USA) Gt Sep ington 


breeding ratio of about unity and a pulsed magnet thickness of about 
cm. 


operational during 1976 ha erify theoretical 
i i ve its. that veri i 
calculations is has materially enhanced 


From School on ics and CTF; Thilissi, 
Union of Soviet Socialist ape (USSR) (29 Sep 1976). 
i er ion accelera- 
ive accelerators. 


39012 (UCRL—52215) Numerical simulation of laser fusion 
using a reduced description formalism. Fachl, R.J. (California 
.» Livermore (USA). Lawrence Livermore Lab.). Dec 1976. 
Contract W-1405 62p. Dep. NTIS $4.50. 


A computational study of laser fusion plasmas with a new 
sumerical model is undertaken. The is described by fluid 


2) Laser fusion experiments at 2 
TW. Storm, E. ; Boyle, (California Univ., 
Livermore (USA Liven Lab) 1 Oct 1976. Contract 


). La jwrence 
W-7405-ENG-48. 31p. (CONF-761 108—24). 
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a _— United States of America (USA) (15 


pheres have been imploded to yield thermonuclear reaction products 
in excess of 5 x 10* per event. Neutron and a time-of-flight measure- 
ments indicate that D-T ion temperatures of approximately 5-6 keV 
and a density confinement time product (n tau) of approximately 1 x 
10’? were obtained in these experiments. Typically two 40J, 40 psec 
of 1.06 um light were focused on targets using 20 cm aperture 

1 lenses, producing intensities at the target in excess of 10'* W/ 
cm? An extensive array of diagnostics routinely monitored the laser 
and the laser target interaction process. Measurements 

of absorption and asymmetry in both the scattered light distribution 
and the ion blow off is evidence for non-classical absorption mecha- 
nisms and density scale heights of the order of 2 ym or less. The 
symmetry of the thermonuclear burn region is investigated by moni- 
toring the a-particle flux in several directions, and an experiment to 


uclear implosions and the basic laser plasma 
interaction physics from the 0.4 to 0.7 TW level of previous experi- 
ments. 


39014 Guidance system for laser targets. Porter, G.D.; 
off, A. (to Energy Research and Devel t Administration). US 
Patent Application 698,553. 22 Jun 1976. 
predetermined focal spot of a laser along generally arbitrary, and 
especially horizontal, directions which comprises a series of electro- 
static sensors which provide inputs to a computer for real time 
initial injection trajectory. The target trajectory is changeable to 
intercept the focal spot of the laser which is triggered so as to 
illuminate the target at the focal spot. 


39015 Diffractive ray tracing of laser beams. T: F. (New 
ee NY). J. Opt. Soc. Am.; 66: No. 12, 1368-1373(Dec 1976). 
A method is developed for extending conventional ray-trac- 

ing techniques to include diffractive effects associated with focused 
directions at each point in space, as in radiative transfer calculations. 
The Wigner phase-space distribution function is used to obtain 


y implemented ni 


39016 Alternative laser fusion. Winterberg, F. 
(Nevada Univ., Reno ). Bodet Research Inst.). Atomkernener- 
gie; 29: No. 1, 69(1977). 

1 fig.; 2 refs. Short communication only. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 38001, 38002, 38003, 38004, 38035 


with reference to the Culham Mark II Tokamak reactor 
design. Hancox, R.; Mitchell, J.T.D. Research G 
Culham Lab.). 1976. 8p. (IAEA-CN—35/I1-1;CO 


From 6. international conference on plasma physics and con- 
trolled nuclear fusion h Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

3 tabs. Available from ® 


Tokamak Reactor (Mk I) is pre- 


cross-section to giv e a higher plasma pressure ratio, Bsub(t) approxi- 
> higher power density implies more severe 
i of the blanket structure, the question of reactor 
maintenance assumes With the proposed scheme 
for regular replacement of the blanket, a fusion power station 
availability around 0.9 should be achievable. 


The Lawrence Livermore Laboratory Solid State Laser 
System, Arqus, has successfully performed laser implosion experi- 
ments at power levels exceeding 2 TW. D-T filled glass micros- 
reactors, with lifetimes of a year possible. 
- image onuciear burn region is in process. These experi- 
ments significantly extend our data base and our understanding of 
solenoid blanket igurations ——- fast-fission lattices of ura- 
nium and thorium. The presence of a -bore pulsed magnet and a 
small first-wall radius results in unique neutronics characteristics 
relative to other fusion concepts. Parametric calculations were com- 
pleted to determine the effects of increasing the pulsed magnet 
thickness and of varying other key blanket parameters. Attractive 
fissile _ rates could be achieved for blankets with a wide 
39010 (CONF-760935—P3, pp 1113-1120) U.S. laser fusion 
rom 2. topical ing on tec’ logy of contro! 
nuclear fusion; Richland, "Washington, United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume III. 
and built confidence that our understanding of implosion physics is formulas for the spread of ray angles that yield the correct diffrac- 
basically sound. Further, inertial confinement fusion R and D can be tion patterns for coherent and partially coherent beams. This method 
modular in its approach in that the experiments to demonstrate lof computer programs 
scientific feasibility and to develop fusion drivers for experimental Po calculations. 
power systems can be pursued separately. Current program efforts 
ne eee proof of principle by the early to 
mid-1 and to a demonstration power plant perhaps as early as 
the late 1990s. 
39011 (SAND—76-6005) Pulsed power ion accelerators for iner- 
ia Labs., 
Particle beam energy and power requirements for fusion, and basic 
deposition charscteristics of charged particle beams are discussed. 
Ion diodes and collective accelerators for fusion are compared with 
existing conventional accelerators. (MOW) 761012—48). NTIS (US Sales Only). 
cis OY Lik ViIBAWCL! CUUALION! 
Critical surface, wave trapping near the critical surface, and competi- would be significant! “hi - . 3 
ly higher than that of an equivalent fast breeder 
of inverse fission power station, due mainly to the low power density of the 
treated to demonstrate the flexibility of the model. New resub fusion reactor which affects both the reactor and building costs. In 
are obtained for intensity-dependent inverse bremsstrahlung yy 4 
tion. Absorption of laser energy via density fluctuations in 
underdense plasma is discussed and studied numerically for assumed 
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39018 (CONF-760935—P2, pp 477-484) Sputter-deposited elec- 
trical insulators for CTR woe SE ; Bayne, M.A. (Bat- 
Panic Northwest Late Richland, WA). 1 
From 2. of 
nuclear fusion; Richland, W: United States of 
(USA) (21 Sep 1976). 


In Tec Coatings of ALO. AIN ox 
coatings of AlOs, AIN and Y203 
were y a recently rate sputter ition 
itions onto water. sul 


disordering. 
(800°C) uced a stable coat- 
ys on Nb which had themes) stability and 
tter- were wil 
reported in the dielectric breakdown at 
for both AlsOs and SiO. deposited 


39019 (CONF-760935—P2, 485-493) of atomics 
international glass Keefer, D.W.; Roberts, J.T. 
Canoga Park, CA). 1976. 

From 2. topical on the technology of controlled 
nuclear fusion; Ric Washi United States of America 
(USA) ate. 1976). 


logy of controlled nuclear fusion. Volume II. 
Barium al aluminosilicate insulator coatings intended to 


al. The composition of most 

BaO, and 10 AlOs percent by weight. The coatings were applied to 
Nb—1 percent Zr and Hastelloy and 

number of ways. Firing was done at about 1180°C in air or helium, 

on the substrate. Thermal 

tures near 1200°C removed internal and im the 

of After aging at 760°C for 100 hours in 


39020 (CONF-760935—P2, pp 495-502) Dielectric breakdown of 


acoustic emission techniques. Rupaal, 
A.S.; Garnier, J.E.; Panitic’ Lobe” 


WA) Bre i the technology of controlled 
fusi ; Richland, W: ing! United States of America 
(USA) (21 1976) 


In Technology of controlled nuclear fusion. Volume II. 
Acoustic emission (A.E.) monitoring were used to 
determine the dielectric breakdown 


explain the source of A.E. 

quired for complete failure = 

39021 papers pp 873-882) Neutronic 

of graphite fusion reactor blankets containing *°Sr and '*°I. Parish, 

pe, Davidson, J.W.; Draper, E.L. Jr. (Univ. of Texas, Austin). 
F > the of :olled 
rom 2. topical on 


of controlled nuclear fusion. Volume III. 


prod 
dominated for the first few hundred years by ant ie oe 
be 12°]. The neutronic performances 
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thermal absorption were found to be best. The key Ieee 


a meaningful assessment of transmutation requires 
representation of the fission products in the blanket calculations. 
39022 (CONF-760935—P3, pp 941-948) Fission fragment simu- 

radiation effects on bulk mechanical proper- 
ynenburg, R.A.; Mitchell, J.B.; Guinan, M.W.; Seeart, 
R.N.; RJ. pec of California, Livermore) 


nuclear fusion; United” 


39023 (CONF-760935—P3, pp 1005-1015) Considerations in 
design of next instrumentation and control systems for 


39024 pp 1017-1026) Development of 
structural system for the experimental power reactor. Trach- 


F 2. topical of controlled 
nuclear United Stax United States of America 
(USA) (21 Sep 1976). 

In Technology 


evaporation 
of 1.1 q, 0.11, and 0.011 monolayers were produced in 
evaporation. These standa then calibrated to 


standard. The errors quoted Go wot iactede thoes 
monitor itself. The relative accuracy of the standards was verified by 
Rutherford and ion Stan- 


OSS SBBSESevexs< 


> of these fission products were varied until a 
was favorable for simultaneous transmutation of 
both “Sr and was reached. The hazard of transmutation 
ucts resulting from ®Sr and irradiation were and 
comment to the hazard of the major long-lived blanket activation 
product *C. The '*C was found to be a more important compan 
of the long-lived hazard than the transmutation products. It was 
> 
neutron damage in niobium tensile specimens. This technique makes 
it possible to measure radiation effects on bulk mechanical properties 
at high damage states, using conveniently short irradiation times. 
The primary knock-on spectrum for a fusion reactor is very similar 
to that produced by fission fragments, and nearly the same ratio of 
resist the mign temperatures, terial ana pUsure gas atoms to displaced atoms is produced in niobium. We compare 
tral and charged particle fluxes imposed during use in controlled the damage from fission fragments to that from fusion neutrons and 
thermonuclear reactors are being devel by Atomics Internation- fission reactor neutrons in terms of experimentally measured yield 
strength increase, transmission electron microscopy (TEM) observa- 
tions, and calculated damage energies. 
on was in own 
strength measured at 800°C. In those coatings containing crystalline (USA) (21 Sep 1976). : 
components, the same aging treatment generally had little effect on In Technology of controlled nuclear fusion. Volume Iil. 
the crystallinity. Hot hardness tests demonstrated that softening of A review of the PLT data acquisition system is given. Its 
the glass occurred at about 820°C. One specimen irradiated on the limitations are discussed in order to provide a basis for examining 
Rotating apt Neutron Source (RTNS) at 800°C to a fluence of 6 next generation control and instrumentation systems requirements 
x 10” n/m? ved 20 in distectrio breakdown strength and design aspects. (MOW) 
measured at 800°C. Helium analysis following the irradiation 
showed a much lower helium content than expected from measured 
and calculated (n,a) cross sections. This result suggests a high 
helium mobility in, and release from, the glass at 800°C. A room 
temperature irradiation on the RTNS demonstrated a very low 
sputtering rate. Surface effects observed upon low energy charged 
of wes to in cus Two conceptual structural designs for a Tokamak Experimen- 
. ( tal Power Reactor (TEPR) have been developed and analyzed. 
These two concepts, a torque frame and a torque shell, were 
developed for comparison purposes. They differ primarily in their 
method of restraining the large lateral forces induced on the toroidal 
field coils. Access and maintenance requirements for the blanket and 
shield, limiting of eddy currents, material comparisons and cost of 
design, fabrication, and erection were addressed. Design layouts 
weights access envelopes. concepts were to 
pn me of large structures and ROM (rough order of 7 
costs were determined. The Argonne National Laboratory (ANL 
breakdown behavior of electrically s' solid insulators. A.E. Experimental Power Reactor design and loading conditions were 
Nay were detected in AlOs, BeO, Y20;—AkOs, and MgO— used as a basis for this study. 
insulators at electric field strength values considerably lower 
than that required for a complete breakdown of the insulator. A atomic layer 
model of an insulator having an internal cavity is discussed to G.E.; Dusza, PJ. 
Contract W-31-109- 
From 5. annual conference of the International Nuclear 
Target Development Society; Los Alamos, New Mexico, United 
States of America (USA) (19 Oct 1976). 
To produce such standards a modified Pierce-type electron- 
beam-gun Bo yr see system with a thickness monitor was used. An 
“accurate” standard of 0.1 monolayer it thickness was 
a single 
Transmutation of fission Fagan wastes may provide an 
alternative for utilizi neutrons produced from D-T 
The very thin fractional-atomic-layer targets were used in an experi- " 
ment which yielded valuable information for the fusion Bree re 
have been evaluated. Highly moderating blankets with very little program. This experiment is briefly described. The method of fabri- , 


encores Te 
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cation of the the techniques used to determine the target 


5. Engineering. E.; Reid, R.L. 


Shannon, T. 
(Oak Rage National Late Tenn. (USA)). Feb 1977. Contract 
28. vp. Dep. NTIS $5.50. 
The results of the past 's effort in the 
are documented in this report. 


ning, and schedules. Five companion being issued as parts of 
this composite present information in the 

areas. 

39027 ORNL/TM—5671) Surface and 


impurity studies 
using, R.E.; Emerson, L. 
Heatherly, L.; Isler, R.C. (Oak Ridge National Lab, Tenn. CUSA) 
Contract W-7405-ENG-26. 22p. (CONF-761049—8). Dep. 


rhe ape contaminant; residual hydrocarbons can now be con- 
cleaning. The 


) probe of iron and chromium from the stainless 


$e 


flatsided or slightly concave portion of increased width towards the 
plasma and portions of decreased width towards the interior surface 


92 


a 


were for Go system entire 


39033  (PB—252463) Mathematics for energy. Snow, D.R. 
and Society, Philadelphia, Pa. (USA)). 

11 Jul 1975. 17p. NTIS $3.50 
i with Brigham Young Univ., Provo, 

paper provides persons inter- 
ested in Sle with some ideas of the kinds of mathemat- 
ics being ied and a few ideas for further investigation both in the 
in tical le! This paper is 


Ps GENERAL AND MISCELLANEOUS 4019 
remote 
blanket 
mounted 
access 
poloidal 
time 
potential 
3903 
CaLIOn UV tla puOn, COnYV ia YOu 
design, remote maintenance and assembl lan- 
were prepared by one or both of these fabrication techniques. 
Material properties such as chemical composition, impurity concen- 
tration, morphology, and crystal structure thought to be important 
in first wall —e were found to be controllable by the vapor 
__ From International on wall interaction; deposition process on the > 
Julich, German, Federal Republic of (F.R. y) (18 Oct 1976). rameters that influenced material properties in all vapor deposition 
The ORMAK vacuum liner is constructed of stainless steel These parameters may be expected to be controllable in a 
gold. Gold was sel as the vacuum surface because it is chemi- the plasma zone by a glow discharge. The chemical composition of 
A of the reactant gases by an auxiliary gas supply and 
exhaust systems. Gas pressure control within the reactor is a re- 
—— —-~ feature of any fision reactor system. In situ regeneration of 
fusion first wall by vapor deposition processes thus appears 
feasible. 
principal measured plasma contaminant in ORMAK is now oxygen. 
GENERAL AND MISCELLANEOUS 
MANAGEMENT 
‘cr. iT tire DIOVICK SUI OAMIALION SILC! ite 
SXAPS analysis shows that these metals exist as oxides. soeea (PB—258875) Mechanism and kinetics of the formation of 
ol /sub x/ other combustion pollutants. Phase II. Modified 
{UCRL 5221) mode devehing report Fob 75 Engioman, VS; Simin 
reactors. Alire, R.M.; Steward, S.A. (California Univ., Livermore VJ.; Bartok, W. (Exxon Research and Engineering Co., Linden, 
(USA) | Lawrence Livermore Lab.) 8 Feb 1977. Contract W-7405- EPA-68-02-0224. 175p. (GRU— 
See also report on Phase 1 dated Aug 76, PB—258874. 
Several mathematical models, based on spherical geometry, The report gives Phase II results of a combined experimental/ 
toretical study to define the mechanisms and kinetics of -the 
mation of NO/sub x/ and other combustion pollutants. Two 
perimental devices were used in Phase II. A special flat-flame 
ner with a controlled-temperature post-flame zone was used to 
estigate combustion modification techniques used to control NO/ 
x/ emissions: staged combustion, water addition, exhaust gas 
Hi tion, and degree of air preheat. Augmenting the Phase I 
modified) combustion testing, a novel flow reactor--the adiabatic 
ed combustor (ASC)--was built for use in Phase II. The ASC 
i two distinct zones: a stirred reactor zone, followed by a plug 
zone. Each zone incorporated special provisions to eliminate 
loss from the combustion process. This new device allowed 
tic studies unhindered by mixing or heat transfer limitations. 
test results were compared with detailed kinetics calculations 
set of reactions from an evaluation of all possible 
uni- bi-molecular reactions for species of importance to meth- 
en hydro-carbon species and molecular nitrogen near stoichio- 
and fuel-rich conditions. (GRA) 
[IEMATICS AND COMPUTERS 
Side of ALSO TO CITATION(S) 38736, 38743 
low vapor pressure and low 
c 3 figures. 
39030 Design considerations for access to Tokamak fusion reac- 
tors. rir P.H. Jr.; Hager, E.R. (General Atomic Co., San Diego, 
Calif. (USA)). Nucl. Eng. Des.; 39: No. 1, 153-164(Oct 1976). 
_  A-concept providing for access to the outside of a Tokamak 
fusion reactor to perform contact maintenance and for access to the 
interior of the reactor using locally controlled reactor-mounted 
remote handling machines is presented. By heavily shielding the 
not meant an extensive graphy on the subject, bu 
field coils and other ex components can be limited to accept- references are provided. The Conference emphasized large scale and 
able doses. The use of low activity shielding materials, such as lead economic considerations related to energy rather than specific tech- 
and boron carbide, result in minimal shield activity. An in-chamber nologies, but additional mathematical problems arising in current and 
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future technologies are suggested. Several of the papers dealt with 
linear programming models of large scale systems related to energy. 
These included economic models, policy models, energy sector 
models for supply and demand and environmental concerns. One of 
the economic models utilized variational techniques including such 
things as the Hamiltonian, the Euler-Lagrange differential equation, 
transversality and natural boundary conditions. (GRA) 


39034 High order fast Laplace solvers for the Dirichlet problem 
on general regions. Pereyra, V.; Proskurowski, W.; Widlund, O. 
Math. Comput.; 31: No. 137, 1- 16(Jan 1977). 

Highly accurate finite difference schemes are developed for 
Laplace's equation with the Dirichlet boundary conditiou on general 
bounded regions in R/sup n/. A second order accurate scheme is 
combined with a deferred correction or Richardson extrapolation 
method to increase the accuracy. The Dirichlet condition is approxi- 
mated by a method suggested by Heinz-Otto Kreiss. A convergence 
proof of his, previously not published, is given which shows that, for 
the interval size h, one of the methods has an accuracy of at least 
O(h/sup 5.5/)in Lz. The linear systems of algebraic equations are 
solved by a capacitance matrix method. The results of our numerical 
experiments show that highly accurate solutions are obtained with 
only a slight additional use of computer time when compared to the 
results obtained by a second order accurate methods. 


Asymptotic behavior of vector recurrences with appli- 
caions. Feldstein, A.; Traub, J.F. (Naval Research Laboratory, 
Washington, D. C.). Math. Comput.; 31: No. 137, 180-192(Jan 1977). 

The behavior of the vector recurrence y/sub n+1/ = My/ 
sub n/+ w/sub n+:/ is studied under very weak assumptions. Let A 
(M) denote the spectral radius of M and let A (M) < or = 1. Then if 
the w/sub n/ are bounded in norm and a certain subspace hypothesis 
holds, the root order of the y/sub n/ is shown to be A (M). If one 
additional hypothesis on the dimension of the principal Jordan 
blocks of M holds, then the quotient order of the y/sub n/ is also A 
(M). The behavior of the homogeneous recurrence is studied for all 
values of A (M). These results are applied to the analysis of (1) 
Nonlinear iteration with application to iteration with memory and to 


39036 Approximations for hand calculators using small integer 
on Derenzo, S.E. Math. Comput.; 31: No. 137, 214-225(Jan 


Methods are presented for deriving approximations contain- 
ing small integer coefficients. This appoach is useful for electronic 
hand calculators and programmable calculators, where it is impor- 
tant to minimize the number of keystrokes necessary to evaluate the 
function. For example the probability P(x) for exceeding x standard 
deviations of either sign (Gaussian integral) is approxi- 
mated by P(x) EXP[-(83x+351)x+562/703/x+ 165] with a relative 
error less than 0.042% over the range 0<x<5. 5(1 < P(x) <4 x 
10~*). Other examples presented are the inverse of P(x); 
the Klein-Nishina cross section for Compton scattering; p 
tric cross sections in H2O, bone, Fe, Nal, atte aa @ ok 
production cross section in Pb. 
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INFORMATION HANDLING 
39037 (BNWL—2130) Application of famulus: a bibliography of 
ecology. Cochran, M. (Battelle 


quantitative Pacific 
Northwest Labs., Richland, Wash. usa). Sep 1976. Contract E(45- 
269p. Dep. NTIS $9.00. 

The document describes how the FAMULUS System (ob- 
tained from the Pacific Southwest Forest and Range 
Station) was used to build a 4000+ reference file, which was 
published as "A Bibliography « f Quantitative Ecology” (Schultz, 
1976). Examples from the main programs show the system of checks, 
cross-checks, information retrieval, and printouts used for editing the 
bibliography prior to publication. Further, it is hoped that the 
by step presentation of the various main programs of FAMULUS 
using actual examples, will both stimulate others to attempt bibliog- 
raphies of their own specialized fields and show that FAMULUS isa 
worthwhile system to use in such an endeavor. The examples shown 
as well as the System User’s Manual should make the FAMULUS 
System readily understandable to interested ecologists. 


39038 (INIS-mf—3287) CROSST - A programme for handling 
the nuclear data of the UKNDL Stancici, V. 
(Institut za Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). 
— (In Serbian). U 02/MF A0O1. 


The UKNDL magnetic tape comprises a collection of nuclear 
data formed in AWRE project. It consists of 60000 records each 
having 6 data for neutrons. The tape is formed in BCD mode, the 
blocking factor being 10. The nuclear data are classified in 4 files. 

files consist of nuclear data concerning neutrons and the 

fourth of the data concerning photon reactions). The energy range is 
from 0.001 MeV to 15 MeV but for certain nuclides data outside this 
interval are given as well. Energy points were not choosen equidis- 
tantly but so as to enable the error of linear interpolation in log-log 
scale to be minimal. For all but angular distribution data a log-log 
scale for interpolation is convenient. Generally, nuclear data are 
classified in four major groups: neutron cross angular 
distribution, neutron energy distribution and average number of 
neutrons per fission. For each of the mentioned type of nuclear data 
34 types of nuclear reactions are given. To use the nuclear data from 
the UKNDL magnetic tape a subroutine CROSST was formed. It 
enables the user to obtain in a simple manner the real values of the 
nuclear data for the needed reactions concerning each chosen nu- 
clide. (The real values are meant to be the values in E.w.d. 
FORMAT to differ from BCD or binary mode). To use the 
al), the needed reactions and dimension the matrices for data storage. 
Nuclides (materials) and the reactions should be specified by their 
indentification numbers. 
39039 a 1)(Rev.3)) Integrated system for pro- 
duction of neutronics and ee 
system for storage, retrieval, and display of experimental neutron data. 
Cullen, D.E.; Hill, K.L.; Howerton, R.J.; Perkins, S.T. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Sep 1976. 
Contract W-7405-ENG-48. 15ip. . NTIS $6.75. 
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In the corporate index, report literature is indexed using the name of 
the 


are given in parentheses at the end of the entry. 

Entries (TID-4585) is used in the standardization of corporate en- 
cal Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


Aerochem Research Labs., Inc., Princeton, N.J. (USA) 

Kinetic measurements on the fate of electronically excited BaO 
from the Ba/N2O chemical pumping reaction. Final report, 
2:38151 (AD-A—028300) 

Corp., El Segundo, Calif. (USA) 

A controlled vif phase-reversal experiment in the magnetosphere. 
Interim report, 2:38600 (AD-A—032993) 

Annular converging wave cavity. Interim report, 2:38143 (AD- 


continuous-wave (f + h2) chemical lasers, 2:38152 (AD-A— 
028732) 
Vibrational relaxation of HF(v = 1, 2, and 3) in He, Ne, and COs. 
Interim report, 2:38635 (AD-A—031177) 
‘measurements in cw HF(DF) laser by means of 
fast-scan technique. Interim report, 2:38156 (AD-A—028992) 
Aerospace Corp., El Calif. (USA). Space Physics Lab. 
-particle absorption by Io. Interim report, 2:38557 (AD- 
A—033200) 
Plasma boundaries in space. Interim report, 2:38601 (AD-A— 
033996) 
Relation between monopole mass and primary monopole flux. 
Interim report, 2:38712 (AD-A—030046) 
Role of charge exchange in generating unstable waves in the ring 
current. Interim 2:38599 (AD-A— 031362) 
AiResearch Mfg. Co. Co. of Arizona, Phoenix (USA) 
generator set. Final report, 28 Feb 1974—31 Oct 75, 2:37319 
(AD-A—033577) 
AiResearch Mfg. Co., Torrance, Calif. (USA) 
High power study: conventional generators, superconducting 
generators, non-air turbines. Final report, Jun—Dec 
1975, 2:38119 
Air Force Aero- Lab., Wright-Patterson AFB, Ohio (USA) 
The impact of JP-4/JP-8 conversion on aircraft engine exhaust 
emissions. Interim technical report Jul 75—Feb 76, 2:37888 


(AD-A—026546) 
Air Force Civil Engineering Center, Tyndall AFB, Fla. (USA) 
Waste POL di Final report 1 Feb 


through energy recovery. 
1974-1 Jun 1976, 2:37231 (AD-A—031783) 


Air Force Environmental Technical Applications Center, Scott AFB, 
Til. (USA) 


Air pollution assessment of hydrogen fluoride, 2:38295 (AD-A— 
027458) 

Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 

An analytical model of the main F-layer trough. Air force surveys 
in geophysics, 2:38563 (AD-A—026031) 

Calculated and measured hf/vhf absorption for the 2—5 
November 1969 solar proton event. Environmental research 
papers, 2:38568 (AD-A—027637) 

ic fields in the solar 
papers, 2:38530 (AD-A—031300) 

Plasma environment of a synchronous orbit satellite. Air force 

surveys in ysics, 2:38597 
Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 


An evaluation of mass integral scaling as appliec to the 
radiation transport problem, 2:38594 (AD-A— 
032940) 


An experimental in of the resonant modes of a rooftop 
laser, 2:38176 (AD-A—034006) 

Analysis of a semiconductor detection system for 
radioactive noble gases, 2:38255 (AD-A—034280) 

Analysis of the Sun pumped laser cone optics, 2:38177 (AD-A— 
034284) 

Investigation of the performance of a variable area diffuser for gas 
dynamic lasers, 2:38150 (AD-A—028237) 

Residual signatures from thermonuclear air bursts, 2:38278 (AD- 
A—034019) 

ic investigation of (Gd.sEu.2)(MoO,)s, 2:38062 (AD- 

A—026622) 

The plasma laser: population inversion in hydrogen plasmasc, 
2:38175 (AD-A—034003) 

Air Force Materials Lab., Wright-Patterson AFB, Ohio (USA) 

Antireflection coatings for calcium fluoride laser windows for 5.3 
microns. Final technical report, 1 Oct 1974—1 Mar 1976, 
2:38170 (AD-A—033103) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

An evaluation of mass integral scaling as applied to the 

atmospheric radiation transport problem. Final report, 2:38596 


Environmental research 


Final report, 2:38155 (AD-A—028975) 

Current status of HF/DF chain chemical laser. Final report, 
2:38169 (AD-A—033029) 

Nuclear hardness assurance guidelines for systems with moderate 
requirements. Final report, 2:38264 (AD-A—030609) 

Skylab II: radiation dosimetry systems and flight results. Final 
report, 2:38249 (AD-A—032409) 

The effect of intense nuclear radiation damage on the mechanical 
properties of reentry vehicle-like materials. Final report, 2:37998 

(AD-A—026554) 


Alabama Univ., Huntsville (USA). Center for Environmental and 


cooling 
a report, 1975—Jun 1976, 2:37275 (N—76-32650) 
Alaska (OSA). Geophysical Inst. 
A correlation of discrete and diffuse aurora with particle 
precipitation. Interim report, 2:38577 (AD-A—032730) 


Headings are provided for all report literature and for published § 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 
Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
A—026917) 
Aerospace Corp., El Segundo, Calif. (USA). Aerophysics Lab. 
A temperature-dependent analytical diffusion model for 
(AD-A—034053) 
Cold cathode electron beam controlled CO, laser performance. 
Energy Studies 
1c 


AMES LAB., IOWA (USA) 


Study of Alaskan wind power and its possible applications. 
Annual progress report 1 May—31 Dec 74, 2:37307 (PB— 
254822) 

Ames Lab., Iowa (USA) 

Adsorption of lead from liquid bismuth, 2:37908 (IS-T—745) 

Directional growth ite in iron—carbon eutectoid 
2:37923 (IS-T—731) 

Effect of carbon on void formation in ncutron-irradiated nickel, 
2:38006 (IS-T—720) 

Electron tunneling and the proximity effect in Pb—Cd thin films, 
2:37962 (IS-T—738) 

Physical properties and behavior of allotropically pure a-, B- and 
y-Ce, 2:37961 (IS-M—88) 
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Final report Nov 73—Nov 75, 2:37695 (AD-A—026551) 

and properties of beta-alumina/glass composites. Final 
report, 2:37700 (PB—255549) 

Synthesis of new superhard materials and their application to 
cutting tools. Semi-annual technical report No. 4, 1 Oct 1975— 
31 Mar 1976, 2:38010 (AD-A—032856) 

Univ., Riverside (USA). Inst. of Geophysics and Planetary 


Physics 

An electrical survey of the Dunes geothermal anomaly and 
oe region Imperial Valley, California, 2:37290 (PB— 
1 


Investigations of the Dunes geothermal anomaly, Imperial Valley, 
California. Part II. Petrological studies. Active formation of 
silicified cap rocks in arenaceous sands in a low-temperature, 
near-surface geothermal environment, in the Salton Trough of 
California, U.S.A., 2:37287 (PB—261222) 

Investigations of the Dunes geothermal anomaly, Imperial Valley, 
California. Part I. Geochemistry of geothermal fluids, 2:37298 
(PB—261221) 

Petrology and geochemistry of hydrothermal alteration in 
borehole Mesa 6-2, East Mesa Geothermal Area, Imperial 
Valley, California, 2:37306 (PB—258871) 

California Univ., San Diego, La Jolla (USA). Dept. of Chemistry 

Molecular dynamics and photofragment spectroscopy. Final 
technical report 1969—1975, 2:38087 (AD-A—026572) 

California Univ., San Diego, La Jolla (USA). Inst. of Marine 


Coastal zone bibliography: citations to documents on planning, 
resources management and impact assessment, second edition, 
2:38379 (PB—259647) 

Univ., San Diego, La Jolla (USA). Inst. of Pure and 

Applied Physical Sciences 

ivity and lattice instabilities. Final report, 1 Oct 
1971—30 Sep 1976, 2:37958 (AD-A—031231) 
Univ., Santa Barbara (USA). Marine 


Inst. 
Oil spill and oil pollution reports August 1975 - October 1975. 
Quarterly report, 2:37011 (PB—258745) 


5c 
California Inst. of Tech., Pasadena (USA) 
The generation of gravitational waves. 2. The post-linear 
21725) 
California Univ., Berkeley (USA) ; 
Final report, 2:38023 
A—032757) 
Calculation of 
2:38834 (UCRL—52218) 
Clean Air Act: sulfur dioxide regulation and power plant 
operation, 2:38350 (UCRL—52182) 


CALSPAN CORP., BUFFALO, N.Y. (USA) 


Oil spill and oil pollution reports, May 1975—July 1975. Quarterly 

report, 2:37012 (PB—258852) 
Corp., Buffalo, N.Y. (USA) 

Sulfur dioxide photooxidation rates and aerosol formation 
mechanisms. A smog chamber study. Final report, 2:38332 
(PB—260910) 

Carolina Power and Light Co., Raleigh, N.C. (USA) 

H. B. Robinson Plant, Unit 2. Annual operating report for 1976, 
2:37447 (DOCKET-50261—779) 

Thermal loading of Hyco Lake, North Carolina. The effect of 
heated water on temperature and evaporation, 1966—1974. 
Water-resources investigation (final), 2:38389 (PB—254989) 

Case Western Reserve Univ., Cleveland, Ohio (USA). 

Electrochemistry Research 


Electrochemical generation of oxygen. 1. The effects of anions 
and cations on hydrogen chemisorption and anodic oxide film 
formation on platinum electrode. 2. The effects of anions and 
cations on oxygen generation on platinum electrode. Final 
Sep 1972—31 Aug 1975, 2:37204 (N—76-25362) 

d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France) 

Target bombardment by ion beams generated in the Focus 
experiment, 2:38809 (CEA-N—1945) 

CEA d'Etudes de Limeil, 94 - V: 


interactions, 2:39005 (CEA-N—1949) 
Neclenies Fontenay-aux-Roses, 92 (France) 
Report of the study group of heating of a plasma confined in a 
magnetic of the tokamak type, 2:38781 (ORNL- 
tr—4317) 


CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Physique du Plasma et de la Fusion Controlee 
Comparative study of poloidal field systems for the torus II 
experiment, 2:38977 (EUR-CEA-FC—856) 
Ionization equilibrium and radiation cooling of a high temperature 
plasma, 2:38820 (EUR-CEA-FC—853) 
Numerical simulation of neutral particle evolution in the plasma of 
a Tokamak, 2:38821 (EUR-CEA-FC—857) 
Relaxations in the production of runaway electrons in Tokamaks, 
2:38823 (EUR-CEA-FC—867) 
Review of the state of the art with Tokamaks in USSR, 2:38936 
(EUR-CEA-FC—839-TR) 
Spectral line profiles in weakly turbulent plasmas, 2:38819 (EUR- 
CEA-FC—840) 
convective-like mode in a plasma slab with magnetic 
shear, 2:38865 (EUR-CEA-FC—828) 
Torus II. Technical description of the design proposal, 2:38935 
CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection 
Analysis and decision making method for radiation accident 
situation, 2:38228 (CEA-CONF—3610) 
Grenoble, 38 (France). Service 


CEA Centre d'Etudes Nucleaires de 
d'Tonique Generale 
ts at the lower hybrid frequency in the Wega Tokamak, 
2:38769 (AED-Conf—76-506-046) 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie 
Steels for the primary circuits of the sodium cooled breeder 
reactors, 2:37419 (CEA-CONF—3689) 


fields in laser- 


C-E Air Preheater, Wellsville, N.Y. (USA) 
cost and expense for 
2:37825 (PB—258472) 
75 - Paris (France 
Theoretical and ~~ of heating of torodal plasmas 
for the Environment and Man, Inc., Hartford, Conn. (USA) 


Study of the impact of economic development and land utilization 
policies on the quality of the environment, with initial 
Phase 2: 


industrialization at Westover Air Force Base. Final Report, 
2:38395 (PB—259555) 
Centre National de la Recherche Scientifique, 13 - Marseille 
(France). Centre de 
Dynamics of continua and particles from general covariance of 
Newtonian gravitation theory, 2:38756 (CNRS-CPT—76-P-849) 
“4 Waterloo, Iowa (USA). Research and 


Design, fabrication, testing and delivery of a solar collector. Final 
report, 2:37279 (N—76-22671) 
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Chicago Univ., Ill. (USA) 

Progress report: recoil properties of *Be produced in the 
interaction of 1- to 11.5-Gev protons with ?7Al, 2:38726 
(COO—2324-6) 

Cincinnati Univ., Ohio (USA) 
ison of processing properties and product properties of 
beta III titanium alloy powder metal (pm) and ingot metal (im). 
Final rt, 1975—Feb 2:37902 
Cincinnati Univ., Ohio (USA). Dept. of Environmental Health 

Calibration system for dust sampling. Final report 1 Oct 1973-30 

Sep 1975, 2:38296 (AD-A—031864) 
City Coll., New York (USA) 
Improved techniques for gasifying coal. First quarterly report, 


July 1, 197 30, 1976, 2:36867 (FE—2340-1) 
Coast Guard cad Center, Groton, Conn. 


(USA) 
Movement of spilled oil over the Beaufort Sea shelf: a forecast. 
Final report, 2:37007 (AD-A—033580) 
Cold Regions Research Engineering Lab., Hanover, N.H. (USA) 
Concrete placing techniques used during the construction of the 
Krasnoyarsk hydroelectric power plant, 2:37232 (AD-A— 
026967) 
Energy conservation in buildings. Special report, 2:37795 (AD- 
A—034141) 
Fate and effects of crude oil spilled on terrain. First 
year progress report. Special report, 2:37008 (AD-A—034140) 
Thermal insulation by injection of urea foam in building 
structures, 2:37803 (AD-A~-027018) 
College of William and Mary, Williamsburg, 


Atlas of infrared line, 2:38298 eae 
Colorado State Dept. of Health, Denver (USA) 
High altitude vehicular emission control program. Volume I. 
Executive . Final report, 2:37884 
Colorado State Univ., Fort Collins (USA). Dept. of Animal 
requirements of alternate beef production systems. Final 


Energy 
(PB—255289) 
a State Univ., Fort Collins (USA). Solar Energy Applications 
Evaluation of the solar heating system in the Lof residence, 
Denver, Colorado. Final project report Jul 74—30 Nov 75, 


2:37277 
Colorado Univ., Boulder Dept. of Astro-Geophysics 
CO,-excited langmuir turbulence in a dense plasma focus. Final 


report, 2:38882 (AD-A—031289) 

ee shock waves. Final report, 2:38883 (AD-A—031290) 

theory of CO2-enhanced 

Final report, 2: 138881 (AD-A—031288) 

Nonlinear of plasmas by high power lasers. Final report 
Aug 72—Jul 76, 2: 33998 (AD-A—031287) 

Pump wavenumber dependent effects in the parametric 
instabilities of a plasma. Final report, 2:38859 (AD-A—031292) 

Transport processes within a plasma driven by a high 
electric field. Final report, 2:38817 eee 

Columbia Univ., New York (USA). Dept. of Chemistry 

Project Labstar: study of the formation and structure of excited 
high-temperature metal compounds. Final report, 1 Apr 1973— 
31 Mar 1976, 2:38172 (AD-A—033519) 

Engineering, Inc., 


deposits 
resistance, 2:37999 (CONF-740651—7) 
Commission of the 


JET project (desi ), 2:38934 (EUR—5516) 
Connecticut Univ, Storrs (USA) 
Cluster carburizing. Progress report, June 1, 1976—May 31, 1977, 
2:37921 (COO—2354-4 
Consolidated Edison Co. of York, Inc., New York (USA) 
Indian Point Station, Units 1, 2, and 3. Annual operating report for 
1976, 2:37444 KET-50003—628) 
Power Jackson, Mich, (USA) 
Palisades Nuclear Plant. Annual operating report: January— 
December 1976, 2:37446 (DOCKET-5S0255—951) 
Univ. (Denmark). H.C. Oecrsted Inst. 


Monte Carlo simulation of ultra-cold neutron production by Bragg 


crystals. Progress report, May 1, 1976—April 30, 
1977, 2:38005 (COO—3158-58) 


Noise limitations of rf SQUIDS. Technical report, 2:38120 (AD- 
A—032722) 
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Serration and dissociation of edge dislocations in low angle tilt 
boundaries in gold, 2:37922 (COO—2679-6) 
Study of molecular lasers. Semi-annual report 1 Oct 75—1 May 
76, 2:38161 (AD-A—031513) 
of research completed under contract n00014-76-c-0030. 
Final report 1 Jul 75—1 Sep 76, 2:38548 (AD-A—031471) 
Cornell Univ., Ithaca, N.Y. (USA). Dept. of Chemistry 
Studies of the augmentation of reaction rates via laser irradiation 
in the infrared. Final report, 1 Sep 1973—31 Aug 1976, 2:38090 
(AD-A—033503) 
Cornell Univ., Ithaca, N.Y. (USA). Lab. of Plasma Studies 
Rapid plasma heating by collective interactions, using strong 
turbulence and relativistic electron beams, 2:38777 (COO— 


Cold leg ECC flow oscillations. Topical report, 2:37659 (PB— 
261732) 


Danish Meteorological Inst., Copenhagen 

Behavior of auroral zone total electron content during substorms, 
2:38573 (AD-A—031314) 

David W. Taylor Naval 
Annnapolis, Md. 
An evaluation of methanol, ethanol, the propanols, and the 

butanols as ship fuels. Research and development 
report, 2: 37217 (AD-A—033483) 


utilizing the angular intensity 
2:38365 
Dayton Univ., Ohio (USA). Research Inst. 

Ordnance impacts on jet fan blades. Interim technical 
report Jan—Jul 75, 2:38030 (AD-A—031761) 

Physical properties of rare earth—cobalt magnets (alternator 
service aging study). Final report 1 Apr 1974—30 Jun 1975, 
2:37956 (AD-A—027398) 

Research and development on characterization of 
materials. Final report, 17 Apr 1972—30 Jun 1974, 2:38160 
(AD-A—031161) 

Univ., Ohio (USA). School of Engineering 

Gravity assisted mass transit, 2:37856 (PB—253416) 

D.B. Associates, Inc., Salt Lake City, Utah (USA) 


Inflation impact and analysis of the standard for coke 
oven emissions, 29 CFR 1910.1029. Final report, 2:38318 (PB— 
258615) 


Defence Research Establishment, Ottawa, Ontario (Canada) 
Nickel/cadmium aircraft batteries: high rate discharge equipment. 
Technical note, 2:37696 (AD-A—031866) 
Superconducting motors and lithium-water batteries for 
propulsion. Technical note, 2:38118 (AD-A—031704) 
Defense Electric Power Administration, Washington, D.C. (USA) 
Electric power systems vulnerability methodology. Final report, 
2:38277 (AD-A—033910) 
Univ., Newark (USA). Dept. of Mechanical and Aerospace 


Acoustic emission response of metal matrix composites. Final 


report, 2:37935 (AD-A—026024) 
of Transportation, Mass. (USA). 
Systems Center 

Fuel consumption, emissidhs, and power characteristics of the 
1975 Ford 140-CID automotive engine, experimental data. 
Interim report, Feb—Apr 1976, 2:37846 (PB—261771) 

The oe of regulating electric vehicles for energy 

conservation. Report dated Feb—Aug 1976, 2:37754 (PB— 

260667) 


The burn-off of waste lubricating oils in Coast Guard power 
plants. Executive summary, 2:37002 (AD-A—034180) 


Analysis of fiscal year 1977 DOT program by policy and RD and 
D management objectives. Program levels for fiscal years 1975, 
1976, 1977. volume 1. Management report 1975-77, 2:37815 
(PB—255401) 


Analysis of fiscal year 1977 DOT program by policy and RD and 
D management objectives. Program levels for fiscal years 1975, 
1976, 1977. Volume 2. Management report 1975—1977, 2:37816 
(PB—255402) 

and Composites, Inc., Herndon, Va. (USA) 

Technology development of a CVD silicon carbide radial turbine 

rotor. Interim report, 2:37878 (AD-A—031595) 
Albuquerque, N.Mex. (USA) 


Dikewood Corp., 

Analytical calculations on photoel duced currents on a 
model of the FLTSATCOM satellite. Final report, 2:38260 
(AD-A—026591) 

Patterson AFB, Ohio (USA) 


Study to evaluate intensity of and alternative methods for 
neutralization of DOD aircraft fuel spills. Final techical report 
Dec 74-Jun 75, 2:37003 (AD-A—025937) 

Dow Chemical Co., Midland, Mich. (USA) 

Dow system for solidification of low level radioactive wastes from 

nuclear power plants, 2:37157 (NP—21742) 
Dow Corning Corp., Midland, Mich. (USA) 

Silicon materials task of the low cost solar array project, part 2. 

Quarterly report, 1 Oct—31 Dec 1975, 2:37246 (N—76-22381) 


Earth Satellite Corp., Washington, D.C. (USA) 

Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining 
and Reclamation Act. Progress report 19 Mar—19 Jun 76, 
2:38360 (E—76-10398) 

Ebon Research Systems, Silver Spring, Md. (USA) 

Fuel and energy production by bioconversion of waste materials: 
state-of-the-art, 2:37224 (PB—258499) 

Ecole Polytechnique, 75 - Paris (France). Lab. de Physique des 

Milieux Ionises 

Experimental investigation of plasma created by CO laser 
irradiation of plane targets, 2:38885 (AED-Conf—76-506-015) 

Econergy Associates, New York (USA) 

Preliminary evaluation of gas processing systems for the solvent 
refined coal process, 2:36881 (FE/WAPO/7621—1) 

Preliminary evaluation of the SOs-coal gasification process, 
2:36868 (FE/WAPO/7646—1) 

ECON, Inc., Princeton, N.J. (USA) 
Space-based solar power conversion and delivery systems study. 
Edgewood Arsenal, Md. 
Arosa pectoscopy inthe infared, 2:3293 
Effects Technology, Inc., Santa Barbara, Calif. (USA) 

Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: Volume I. Final report, 2:37947 (PB— 
254694) 

Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: volume II. Part 1: appendices 1—4. Final 
report, 2:37948 (PB—261730) 

Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: volume II. Part 2: appendices 5—8. Final 


results for phase 1 of the Raft River irrigation experiment, 
2:37304 (TREE—1048) 

Systems Div., Hanscom AFB, Mass. (USA) 

Some mathematical considerations ing the calculation of 
permanent damage of devices due to EMP pulses. Technical 

report, 2:38263 (AD-A—027534) 

and Environmental Analysis, Inc., Arlington, Va. (USA) 
Environmental im assessment of motorcycle exhaust emission 

regulations, 2:37885 (PB—258685) 

Energy Applications, Inc., Grand Rapids, Mich. (USA) 

Design and recommended specifications for a safe methane gas 
piping system. Final report, 2:36926 (PB—259340) 
and Administration, 


Energy Development 
Okla. (USA). Bartlesville Energy Research Center 
Fuel consumption, emissions and power characteristics of the 1975 
Chevrolet 350-cid 2v automotive engine-experimental data. 
Interim report May—Jun 75, 2:37842 (PB—259330) 
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3165-9) 
Creare, Inc., Hanover, N.H. (USA) 
D 
Discrimination of particulates from oil in contaminated water 
rinee 
conserve gasoline in automobiles. Report for Jan—Jul 1976, 
2:37821 (PB—260541) 
Department of Transportation, Washington, D.C. (USA). Office of R 
and D Plans and Resources 


ENERGY RESEARCH AND DEVELOPMENT 


Fuel consumption, emissions, and power characteristics of the 
1975 Datsun 119-CID automotive enginee: experimental data. 
Interim report, Jul 1975, 2:37845 (PB—261308) 

Energy Research and Development Administration, Oak Ridge, Tenn. 

(USA). Technical Information Center 

Controlled fusion and plasma research. A literature search, 
2:38760 (TID—3557-S11) 

Energy Research and Development Administration, Pittsburgh, Pa. 

(USA). Pittsburgh Energy Research Center 

Analysis of polycyclic organic material in coal, coal ash, fly ash, 
and other fuel and emission samples. Final report Jul 74—Jun 


75, 2:36888 (PB—253453) 
Research and Administration, Washington, D.C. 
(USA) 
National energy projections and plans of the USA, 2:37485 
(IAEA-CN—36/397) 
Technology of controlled nuclear fusion. Volume III, 2:38923 
(CONF-760935—P3) 
Energy Research and Development Administration, Washington, D.C. 
(USA). Div. of Biomedical and Environmental Research 
Nuclear medicine research: an evaluation of the ERDA program, 


2:38432 (ERDA—76/135) 

Energy Research and Development Washington, D.C. 
(USA). Div. of Reactor Development and 
Nickel—molybdenum—chromium alloy castings (ASTM A 494 

with additional requirements), 2:37469 (RDT-M—4-5T(Rev.)(4- 
76)) 

Energy Resources Co., Inc., Cambridge, Mass. (USA) 

Assessment of the environmental implications of project 
independence. Final report, 2:38327 (PB—259660) 

Inc., Berkeley, Calif. (USA) 

Utah Lake—Jordan River hydrologic basins water quality 
management planning study. Volume I. Final report, 2:38374 
(PB—255574) 

Measurements, Inc., San Francisco, Calif. (USA) 

The chemistry, dispersion and transport of air pollutants emitted 
from fossil fuel power plants. Moving laboratory support for 
plume analysis. Final report Sep—Nov 1974, 2:38307 (PB— 


253954) 
Protection Agency, Chicago, Ill. (USA). Region V 
Technical support document: sulfur dioxide control strategy for 
the State of Ohio. Volume I. Final report, 2:38312 (PB—257694) 
Technical support document: sulfur dioxide control strategy for 
the State of Ohio. Volume II. Final report, 2:38313 (PB— 


257695) 
Environmental Protection Agency, Cincinnati, Ohio (USA). 

Environmental Monitoring and Support Lab. 

Factors affecting the use of CaF2:Mn thermolumi t 
dosimeters for low-level environmental radiation moni 
Environmental monitoring series, 2:38253 (PB—258486) 

Environmental Protection Agency, Cincinnati, Ohio (USA). Office of 

Solid Waste Management Programs 

Recycled materials markets: February 1975. A summary, 2:37831 
(PB—259138) 

Resource recovery plant implementation: Guide for municipal 
officials; interim report, 2:37832 (PB—259139) 

Resource recovery plant implementation: guides for municipal 
Officials; markets, 2:37833 (PB—259141) 

Resource recovery plant implementation: guides for m' 

Officials; risks and contracts, 2:37834 (PB—259142) 

Resource recovery plant implementation: guides for m 
Officials; accounting format, 2:37835 (PB—259143) 

Resource recovery plant implementation: guides for municipal 
officials; technologies, 2:37836 (PB—259144) 

tal Protection Agency, Cincinnati, Ohio (USA). Office of 
Technology Transfer 


Flue gas desulfurization and sulfuric acid production via magnesia 
scrubbing. Capsule report, 2:36941 (PB—258817) 
Protection Agency, Dallas, Tex. (USA). Region VI 
Impacts of uranium mining and milling on surface and potable 
waters in the Grants Mineral Belt, New Mexico, 2:37166 (PB— 


255583) 
Protection Agency, Denver, Colo. (USA) 

A system for compensating self-focusing and self phase 
modulation in lasers, 2:38138 (AD-A—003162) 

Adjustable magnetic gradiometer, 2:38122 

7-amino coumarin dyes for flashlamp-pumped dye lasers, 2:38139 
(AD-A—003166) 

Collective ion acceleration in a converging waveguide, 2:38239 
(AD-A—003171) 
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Impact of the Schwarizwalder Mine on the water quality of 
Ralston Creek, Ralston Reservoir, and Upper Long Lake, 
2:37167 (PB—255604) 


Neutral-beam-sustained Astron reactor, 2:38906 
Environmental Colo. (USA). Region 


Evaluation of the impact of the Mines Development, Inc. Mill on 
water quality conditions in the Cheyenne River, 2:38370 (PB— 
255270) 

oo Protection Agency, Kansas City, Mo. (USA). Region 


State environmental programs: a compendium of federal and state 
programs prepared for the congressional delegations, 2:38328 
(PB—259663) 


Concentration factors and transport models for radionuclides in 
aquatic environments. A literature report. Final report, 2:38387 
(PB—255097) 

Interim radiochemical methodology for drinking water, 2:38448 
(PB—253258) 

Status and quality of radiation measurements of water. Interim 
report 1974, 2:38385 (PB—255107) 

rom Protection Agency, Research Triangle Park, N.C. 


Determination of PCB in dust, ash and combustion gas from city 
waste incinerators (toshigomi shokyakuro kara haishutsu sareru 
dasuto, haibun oyobi haigasu chu no PCB bunseki), 2:38335 
(PB—258668-T/SL) 

Pharmaceutical industry: hazardous waste generation, treatment, 
and disposal, 2:37830 

Protection repre Park, N.C. 


(USA). Environmental Monitoring and Support Lab. 
The EPA program for the standardization of stationary source 
emission test methodology: a review. Final report, 2:38321 


(PB—258847) 
Protection Agency, Research Triangle Park, N.C. 
(USA). Monitoring and Data Analysis Div. 
Air quality data-1974 annual statistics. Final report Jan-Dec 1974, 
2:38317 (PB—258494) 
National Emissions Data Systems (NEDS) fuel use report, 1973. 
Final report, 2:37738 (PB—253908) 
Protection Agency, Washington, D.C. (USA) 
Automobile emission control: The current status and 
trends as of March 1976, 2:37887 (PB—259133) 
Clean air and your car, 2:37883 (PB—254636) 
Summaries of foreign government environmental reports. Number 
44, 2:38302 (NTISUB/B—135-76/004) 
Summaries of foreign government environmental reports, number 
49, 2:38303 (NTISUB/B—135-76/009) 
Summaries of foreign government environmental reports, number 
50, 2:38304 (NTISUB/B—135-76/010) 
Protection , Washington, D.C. (USA). Mobile 
Source Pollution Control 


Automobile emission control - the technical status and outlook as 
of December 1974 (a report to the administrator), 2:37886 (PB— 
258691) 


A collection of legal opinions. Volume I. Final report Dec 70— 
Dec 73, 2:37739 (PB—253909) 
Protection , Washington, D.C. (USA). Office 

of Radiation 


Environmental analysis of the uranium fuel cycle. Part IV. 
Supplementary analysis: 1976, 2:37079 (PB—259857) 
16N skyshine survey at a 2400 MW(t) nuclear power plant, 
2:37370 (PB—259860) 
Radiation protection - 1975, annual EPA review of radiation 
protection activities, 2:38467 (PB—259655) 
Reactor safety study (WASH-1400): a review of the draft report, 
2:37658 (PB—259503) 
Reactor safety study (wash-1400): a review of the final report, 
2:37657 (PB—259442) 
Protection Agency, D.C. (USA). Office 
of Water and Hazardous Materials 
Record of public hearings on possible administration proposals to 
amend the federal water pollution control act (p. 1. 92-500) as it 
relates to the municipal waste treatment construction grants 
program, 2:38378 (PB—259145) 
Technology Assessment, Inc., Oak Brook, Ill. (USA) 
Air quality and economic implications of supplementary control 
systems in Illinois. Final report, 2:38310 (PB—255699) 
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Review of energy forecasting methodologies and 

Final dejan os on topic 4, 2:37760 (PB—255170) 
European Space Agency, 75 - Paris (France) 

Effect of crack length on the fracture toughness of CT specimens, 
2:37951 (N—76—31589) 

Ignition behavior of aviation fuels and some hydrocarbons. Ph.D. 
thesis, Munich Technical Univ, 2:37029 (N—76-31360) 

Measuring instrument for the determination of output wave length 
and energy from pulsed lasers, 2:38190 (N—76-22534) 

Exxon Research and Engineering Co., Linden, N.J. (USA) 

Mechanism and kinetics of the formation of NO/sub x/ and other 
combustion pollutants. Phase II. Modified combustion. Final 
report Feb 74—Dec 75, 2:39032 (PB—258875) 

Mechanism and kinetics of the formation of no/sub x/ and other 
combustion pollutants. Phase I. Unmodified combustion. Final 
report Apr 73—Feb 74, 2:37212 (PB—258874) 

Exxon Research and Engineering Co., Linden, N.J. (USA). 

Government Research Lab. 
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Quarterly progress report 1 Jan—31 Mar 76, 2:37206 (PB— 
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Photodissociation dye laser studies and high pressure disc’ 
conditioning studies. Final report, 1 Oct 1975—30 Sep 1976, 
2:38168 (AD-A—033025) 
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Factory Mutual Research Corp., Norwood, Mass. (USA) 
Scaling of radiative characteristics of turbulent diffusion flames. 
Technical report, 2:38104 (PB—259126) 
Fairchild Republic Co., Farmingdale, N.Y. (USA) 
Plasma acceleration in pulsed ablative arc discharges. Interim 
report 15 Mar 1975—15 Mar 1976, 2:38694- 
Administration, Washington, D. 


Federal Aviation .C, (USA). Office of 
Management 
1975 general aviation activity survey. Summary report, 2:37891 
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Energy Administration, Washington, D.C. (USA) 
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(N-76-22355) ALUMINIUM OXIDES/DEPOSITION 
Metal matrix composites for high temperature turbine blades. Sputter. ited electrical insulators for CTR applications, 
Final report (W/FeCrAlY), 2:37939 (AD-A-030074) 2:39018 (CONF-760935-P2) 
Room temperature creep of Ti-6AI-4v. Technical < rt (a-B ALUMINIUM OXIDES/ELECTRIC CONDUCTIVITY 
anneal, recrystallization anneal, 8 anneal), 2:37937 (AD-A- Properties of ionic solids. Interim technical report, 1 May 1971-30 
028773) Apr 1975, 2:38013 (AD-A-031528) 
ALUMINIUM ALLOYS/ELECTRON BEAM WELDING ALUMINIUM OXIDES/FABRICATION 
Low temperature fracture behavior of a Ti-6AI1-4VV alloy and its of solidified eutectic ceramic 
electron beam welds. Report for 1975, 2:37946 (PB-254459) 7 Final report, Mar io7s Mae 1976, 
ALUMINIUM ALLOYS/EMBRITTLEMENT as 3138009 (AD (AD-A-0. 
Hydrogen embrittlement of metals. Volume 1. 1970-1975 (citations — of new eed materials and their application to 
from the Engineering _ data base). Report for 1970-1975, pene ry Semi-annual technical report No. 4, 1 Oct 1975-31 
2:37990 (NTIS/PS-77/000: '76 (Activated reactive evaporation), 2:38010 (AD-A- 
ALUMINIUM ALLOYS/FABRICATION 032856) 
Metal matrix composites for high temperature turbine blades. ALUMINIUM OXIDES/JOINING ~ 
Final r tt (W/FeCrAl¥), 2 2:37939 (AD-A-030074) Characterization of metallized alumina: properties (Diamonite P- 
ALUMINI ALLOYS/FATIG UE 3142-1, Wesgo AI-500 alumina ceramics), 2:38021 (SAND-76-_ 
High cycle fatigue of nickel and cobalt-base aligned eutectics. 0591) 
echnical report No. 2, Jul 1975-1976 (Ni,Cr,Al-TaC (Nitac) ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
and Ni,Nb,Cr,Al Oe), 2:37938 (AD-A-028810) Characterization of metallized alumina: properties (Diamonite P- 
ALUMINIUM ALLOYS, CTURE PROPERTIES ssst. Wesgo AlI-500 alumina ceramics), 2:38021 (SAND-76- 
Effect of crack length on the fracture toughness of CT specimens 91) 
(Ti-6A1-4V), 2:37951 (N-76-31589) AMALGAMS 
Low temperature fracture behavior of a Ti-6AI-4VV alloy and its See MERCURY ALLOYS 
electron beam welds. Report for 1975, 2:37946 (PB-254459) AMIDES/RADIOSENSITIVITY EFFECTS 
ALUMINIUM ALLOYS/HARDENING Radiosensitization of mammalian cells by diamide, 2:38453 (N-76- 
Alloy solution hardening with solute pairs (Patent), 2:37914 31889) 
ALUMINIUM ALLOYS/HOT WORKING ' AMINES 
Sulfidation-resistant alloy for coal gasification service. Quarterly See also DOPAMINE 
report, 24 May-31 August 1976 (Fe-Al-Mn), 2:36866 (FE-2299- MORPHOLINES 
3) AMINES/TOXICITY 
ALUMINIUM ALLOYS/NEUTRON REACTIONS The toxicity of selected chemicals used in Letetgh, oy | 
Comparative safety aspects of candidate breeding materials for —- to Hawaiian fishes. Technical report, 2:38381 
fusion reactors, 2:38952 (CONF-760935-P3) 2437) 
ALUMINIUM ALLOYS/OXIDATION AMINOACETIC ACID 
Bg on metal matrix composites for Naval aircraft NE sAD, See GLYCINE 
No. 2, 1 Nov 1971-31 Oct 1975 (Cr-25 AMINOGLYCIDES 
2: aaa (AD-A-033724) See AMINES 
Tungsten wire-nickel base alloy ope a. AMINOPHENYLACETIC ACID-ALPHA 
Contractor report, 1 Jun 1974-29 ‘eb 1976 (W: fibers in See PHENYLALANINE 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) AMMONIA/ELECTRON-MOLECULE COLLISIONS 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS “Docation of the lowest triplet excitation in ammonia (20 to 50 eV), 
The effect of intense nuclear radiation damage on the mechanical 2:38675 
properties of reentry vehicle-like materials. Final report, 2:37998 AMMONIA/EXCITED STATES 
(AD-A-026554) Location of the lowest triplet excitation in ammonia (20 to 50 eV), 
ALUMINIUM ALLOYS/SEPARATION PROCESSES 2:38675 
Review of the ANL program on liquid lithium P ing and AMMONIA/LABELLED COMPOUNDS 
tritium control technology, 2:38992 (CONF-760935- 5 Factors which affect cerebral uptake and retention of **NHs 
ALUMINIUM ALLOYS/SINTERING (Testing in monkeys), 2:38434 (UCLA-12-1117) 
Impulse resistance sintering of tungsten. Final report, 2:37903 AMMONIA/MAXIMUM PERMISSIBLE CONCENTRATION 
(AD-A-033024) Macs in Czechoslovakia, 2:38340 
ALUMINIUM ALLOYS/SORPTIVE PROPERTIES AMMONIA/PRODUCTION 
Alloy solution hardening with solute pairs (Patent), 2:37914 tion to economic conditions of procedures for the synthesis 
Hydrogen absorption in TisAI, 2:37208 ammonia, 2:37227 
joy and structural optimization of a directionally solidified Process of puri Roser? by the gasification of solid or 
(N7620355) alloy (Ni-20% Nb-2.5% Al6% Cr), 2:37944 fossil f sole (Potent :36877 
Metal matrix composites for pean ae Activating effect of scandium in the catalytic synthesis of 
Final report (W/FeCrAlY), ne 3 (AD-A-030074) cmmene and the investigation of this effect using the contact 
Plastic flow and an ae of ——— titanium alloys. potential difference method and the Moessbauer effect, 2:37225 
Annual report No. 1 ae 75-31 76 (Ti-6AI1-4V and Ti- Analysis of the operation of an ammonia synthesis reactor, 2:37228 
6Al-2Sn-421-6Mo), 2: 379 6 (AD-A-026609) Feasibility study: conversion of solid waste to methanol or 
Tungsten wire-nickel base alloy —— Ce. ammonia. Final report, 2:37222 (PB-255449) 
Contractor report, 1 Jun 1974-29 Feb 1976 (W fibers in Solid waste to methanol/ammonia conversion t. Final 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) environmental impact statement, 2:37223 255450) 
BASE ALLOYS/PLATING ANGIOGRAPHY 
Electroless plating of aluminum (Chemical nickel plating, impact- See BIOMEDICAL RADIOGRAPHY 
extruded C-64 Al alloy cans), 2:37906 (HW-67812) BLOOD VESSELS 
Nickel a aluminum by a chemical deposition (electroless) ANIMAL CELLS 
— ot plant studies (Bath behavior and performance, A! See also SOMATIC CELLS 
cans (C64 alloy)), 2:37907 (HW-71806) SPLEEN CELLS 
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ANIMAL 
Excision repair of a]pyrene-deoxyguanosine adducts in baby 
hameter Lido kidney 21/C13 cells and in secondary mouse embryo 
fibroblasts CS5S7BL/6J, 2:38428 
ANTIONS/PHOTOIONIZATION 
Nonstatistical branching ratios in atomic processes (Geometrical 
factor, intermediate coupling), 2:38686 
ANTENNAS/PERFORMANCE 
ANTHRACENE/DIFFUSION 
Effects of solvent and concentration on the diffusion of triplet 
anthracene (Improved 2:38081 
Predi ~ heme for the: hemical of pol 
ictive scheme for thermoc: properties 
ANTHRACENE/FORMATI 
aromatic hydrocarbons (Grow itty 
ANTHRACENE/SPECIFIC 
Predictive scheme for thermochemical 
ANTHRACENE/TRIPLETS 
Effects of solvent and concentration on the diffusion of triplet 


anthracene (Improved precision), 2:38081 
ANTIBODIES/ BIOCHEMISTRY. 
ue morphology as an antibody specificity 
Pied the chemical of method, 238008 
ANTIBODIES / LABELLING 
Rapid micromethod of screening for antibodies to disease agents 
the indirect enzyme-labeled antibody test, 2:38440 
ANTIBODIES/RADIOIMMUNOASSAY 
Antibody to oo begets b core antigen, 2:38430 (AD-A-025973) 
ANTICORROS 
See CORROSION PROTECTION 
ANTIGENS 
Genetics of somatic cell surface antigens. III. Further analysis of 
the A/sub L/ marker, 2:38419 
ANTIGENS/BIOCHEMICAL REACTION KINETICS _ 
antigens in guinea pigs wen 
pcan) antigens, mac: and T lymphocytes, 2:38410 
ANTIGENS/BI 
Induction of cell-mediated immunity to chemically modified 
antigens in guinea pigs. I. Characterization of the immune 


Field-induced transitions in DySb (Antiferromagnetic-to- 
ferrimagnetic and ferrimagnetic-to-paramagnetic transitions), 


2:37965 


ERUM 
See IMMUNE SERUMS 
ARTMENT BUILDINGS/MEASURING METHODS 
Energy conservation implications of master metering. Volume I. 
Final report, 2:37752 
‘gy conservation implications of master Volume II. 
A ices. Final rt, 2:37753 (PB 254323)" 
APAR ENT. BUILDINGS/SOLAR SPACE HEATING 
Evaluation of the solar heating system in the Lof residence, 
Denver, Colorado. Final project report Jul 74-30 Nov 75, 
2:37277 (PB-258845) 


See also AIR CONDITIONERS 
WATER HEATERS 
APPLIANCES/LIFE-CYCLE COST 
Life cycle costing, procurement case 3, gas ranges. Final report, 
Life cycle costing i the procurement of electric ranges. Fina 
ife cycle costing in ic ranges. 
2:37799 (PB-25. ) 
APPLIANCES/PR 
Life cycle ooh procurement case 3, gas ranges. Final report, 
2:37798 (PB-2534 


Life cycle costing of electric ranges. Final 
report, 2:37799 inte pro 
REACTOR 


See APRF REACTOR 
APRF REACTOR/COMPARATIVE 
Army Scientific Advisory Panel Ad Hoc 
Reactors. Final , 2:37617 (AD-A-0321 ” 
ECOSY: 


Ecosystem models. Volume 1. 1964-October 1975 (a peony 
—_— Report for 1964-Nov 75, 2:38355 (NTI 76/ 


Ecosystem models. Volume 2. November 1975-November, 1976 (a 
bibli hy with abstracts). Report for Nov 75-Nov 76, 
2:383 S/PS-76/0904) 


See also FISHES 
AQUATIC ORGANISMS/GROWTH 
of oil slicks on the marine environment. Final 
1 Jan 1970.31 Aug 1976, 2:37005 (AD-A-031739) 


report 
IOECOLOGICAL 


Concentration factors and transport models for radionuclides in 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARACHIDONIC ACID/BIOSYNTHESIS 
Intracranial conversion of linoleic acid to arachidonic acid: 
evidence for lack of A* desaturase in the brain, 2:38443 
IENTINA/NUCLEAR INDUSTRY 
Technology transfer and the Argentina-German 
2:37353 (IAEA-CN-36/198) 
IN/ATOM-MOLECULE COLLISIONS 
ical reactivity and molecular beam scattering. Final report, 1 
Feb 1972-31 Mar 1976 (Integral cross sections, van der Waals 
coefficients), 2:38634 (AD-A-030889) 
ARGON/CHARGED-PARTICLE TRANSPORT 
Bremsstrahlung of electrons on atoms with allowance for 
larizability, 2:38671 
ARGON/ELECTRON-ATOM COLLISIONS 
Bremsstrahlung of electrons on atoms with allowance for 
polarizability, 2:38671 
Phase shift analysis and dispersion relations (Cross sections, 
partial-wave amplitudes, review), 2:38641 
Study of atomic structure by means of (e, 2e) im —e reactions 
(Satellite structure, inner-shell ionization), 2:38640 
Testing of classical and quantum-mechanical criteria for elastic 
scattering of = ache by noble gases (Differential cross 
sections, 100 to 3000 eV, Born and classical approximations, 
universal relations), 2:38643 
ARGON/ENERGY-LEVEL TRANSITIONS 
Effect of LS term dependence on some rare gas transition 


P robabilities (Semiempirical and ab initio -core Hartree- 
‘ock calculation), 2:38626 
ARGON/ENTHALPY 

Thermodynamic consistency of vapor and calorimetric 


data for aw krypton, and xenon, 2:38757 
ARGON/ENTRO 
TThermodywamie co consistency of vapor 
data for argon, krypton, and xenon, 2:38757 
ARGON/PHOTOIONIZATION 
Multiple photoionization of the rare gases (Dou eta 
ionization, average charge, threshold Sekavior). 2:386 
ARGON/SOLUBILITY 
Effect of diluting the argon and helium concentrations of stratum 
water and its relation with processes of gas generation, 2:37031 
ARMY PULSED REACTOR ASSEMBLY 
See APRF REACTOR 
AROMATICS 
See also BENZENE 
DDT 


AROMATICS/DEALKYLATION 
research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
rogress report, April-June 1976, 2:36865 (FE-2006-4) 
MA TICS/PHOTOIONIZATION 
Decay kinetics of the photochemical hydrated electron, 2:38094 
AROMATICS/REFORMER PROCESSES 
Applied research and ae of process concepts —* 
liquefaction and gasification of western coals. 
gress report, April-June 2:36865 (FE-2006-4) 
AROMA IMA TICS/ULTRASONIC WAVES 
Anisotropic ultrasound propagation in a smectic-C liquid crystal 
(Multidomain model), 2:38033 (CONF-760884-1) 
ARSENIC/EMISSION SPECTROSCOPY 
Multielement detection limits and sample nebulization efficiencies 
of an improved ultrasonic nebulizer and a conventional 
pneumatic nebulizer in inductively coupled plasma-atomic 
emission trometry, 2:38063 
ARSENIC S IES/DIELECTRIC PROPERTIES 
Low frequency dielectric properties of wide oe 
semiconductors. Research report, 2:38040 (AD-A-032715) 
ARSENIC SULFIDES/DI iC PROPERTIES 
Low frequency dielectric properties of wide bar eo 
semiconductors. Research report, 2:38040 (AD-A-032715) 


See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 


Analysis of polycyclic organic material in coal, coal ash, fly ash, 


and other fuel and emission samples. Final report Jul 74-Jun 75, 
2:36888 (PB-253453) 


See NEOPLASMS 


ASTROCYTOMAS 
response to lipid-conjugated protein antigens, | 
ANTIMONY ALLOYS/PHASE TRANSFORMATIONS 
7 
AQUATIC ORGANISMS ASTROCYTOMAS 
(Unspecified biota characteristic of aquatic ecosystems.) Pe 


ASTRON/NEUTRAL ATOM BEAM INJECTION 
ASTRON/NEUTRAL ATOM BEAM INJECTION 
Neutral-beam-sustained Astron reactor, 2:38906 (AD-A-003168) 
Preliminary an the i i of natural radiations 
ysis 0 implications on 
eostationary 7:38461 (N-76-33120) 
suy lab II: radiation dosimetry systems and results. Final 
report, 2:38249 (AD-A-032409) 
ASTRONAUTS/RADIATION PROTECTION 
Preliminary analysis of the “PBeael of natural radiations on 
rations, 2:38461 (N-76-33120) 
EARCH PROGRAMS 
Activities of the Royal juaneaae for the dso 
ber 1975. Annual 38510 
ATC DEVICES/ICR HEA 
Spectroscopic measurements of ion my 
with RF and neutral beam heating, 2:38780 (PPPL-1323) 
ATC DEVICES/NEUTRAL ATOM BEAM INJECTION 
pic measurements of ion “5 ture in ATC Tokamak 
with RF and neutral beam heating, 
ATC DEVICES/SYNCHROTRON 
Synchrotron emission from Tokamak 738807 (AED- 
Conf-76-506-034) 
ATHABASCA DEPOSIT/BASELINE ECOLOGY 
Inventory studies of birds on and near Crown Lease Number 17, 
Athabasca tar sands, 1974. Environmental Research 
1975-4, 2:37054 (NP-21653) 
2: 37053 (NP -21652) 
Predictive study of the dispersion of emissions from the Syncrude 
Mildred Lake Plant. Environmental Research Monograph 1976- 
1, 2:37051 (NP-21646) 
OSPHERIC PRECIPITATIONS 
ie - scavenging of sulfur dioxide in an industrial area, 
ATMOSPHERIC PRECIPITATIONS/REVIEWS 


Study of potential ice fog and low temperature water fe 


occurrence at Mil Lake, Alberta. Environmental 
Monograph 1976-4, 2:37045 (NP-21651) 
ATOM COLLISIONS 


See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 

ATOM COLLISIONS/ANGULAR DISTRIBUTION 
Theory of measurement of impact radiation on atoms ( 


and review), 2:38661 
ATOM CO: LISIONS/EX TION 


Spatial asymmetries in atomic an. 2:38662 
ATOM COLLISIONS/POLARIZATION 
of of impact radiation on atoms (Orientation 
eto forces, review), 2:38661 
ATOM-AT IONS/CHARGE 

Collistonal mn momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-027140) 

ATOM-ATOM COLLISIONS/ELASTIC SCATTERING 

Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-027140) 

ATOM-ATOM COLLISIONS/EXCITATION 
Inelastic collisions of excited atoms. Annual report, 1 Jul 1975-30 
1976, 2:38637 (AD-A-033652) 
ATOM-ATOM COLLISIONS/INELASTIC SCATTERING 

Collisional momentum and — transfer rates for two-fluid 
nuclear-burst simulations. onan) report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-0271 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
latory requirements of radioactivity management in 
33 37172 ¢ (IA 
ATOMIC EXPLOS: 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/MANY-BODY PROBLEM 
Many-body scattering theory methods as a means for solving 
bound-state problems: es of arrangement-channel 
juantum 2:3 
A (C WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/CHARGE EXCHANGE 

Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. osha report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-0271 

ATOM-MOLECULE COLLISIONS/ELASTIC SCATTERING 

Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. ora, report Oct 74-Jul 75 (Cross 

sections), 2:38590 (AD-A-0271 
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ATOM-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Collisional momentum and energy transfer rates for two-fluid 


simulations. osha) report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-0271 


See also ATOMS 
ATOMS/ABSORPTION SPECTRA : 
on multiphoton absorption by 


Effect of multimode laser 
atoms (Statistical —— , 2:38688 


using resonance ionization spectroscopy, 


PROGRAMS 
annual review, 1974-31 March 1975 
N ational Laboratory), 2:38720 (ANL-75-75) 


) 
REACTION KINETICS 

of adenosine sulfurylase in cultured 


of the Atucha nuclear power 


t pro 2: 36/199 
PREACTO 
a in on 
ann profiles. Memorandum report, 2:38580 (AD-A- 


DNA pro; rada: auroral backscatter measurements. Fi 
1 Jan 1974-30 A 1975, 2:38572 (AD-A-031103) 
$063 w horizon 


lemorandum 2: 3857 (AD-A-032872) 
AURO) IC FIELDS 


Auroral vector electric field and partic! 7238585 
midnight convection 
RAE/ELECTRON 


m of discrete and 
Al ector electric fie! ae 
midnight convection 2: (N-76-25711) 
Sketch of a waiting meee theory, 2:38582 (N-76-22789) 
AVE RADIATION 
The angular distribution of auroral kilometric radiation. Progress 
URORA 2:38579 (AD-A-033218) 
ORAE/MATHEMATICAL MODELS 
ICECAP ‘74--Chatanika radar results. Topical report Mar 74-Dec 
75, 2:38567 (AD-A-026703) 
AURORAE/PHOTOMETRY 
Data reduction and auroral characterizations for ICECAP II. 
HAES report number 27. Final report, 18 Aug 1974-26 Sep 
1975, 2:38569 (AD-A-028370) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AURORAL ZO) 
Behavior of auroral zone 
2:38573 (AD-A-031314) 
AUSTRALIA/URANIUM RESERVES 
Uranium exploration in Australia, 2?:37065 (I[AEA-CN-36/503) 
USTRIA/NUCLEAR ENERGY 


Public acceptance of nuclear energy in Austria, 2:37745 (IAEA- 
CN-36/146) 


Project of the West-Austria 2:37042 
A BILE EXHAUST 
See AFTERBURNERS 
—_ of vehicle fuel economy and 


AUTOMOBILES/ ACCIDENTS 
way safety effects of the energy crisis on U.S. toll roads. 
inal report Jul 74-Feb 2: (PB-254678) 
AUTOMOBILES/AIR POLL CONTROL 
and your car, 2: 3788 ( (B-254630 


-76-25711) 


AUR! 


Clean air 
AUTOMOBILES/CATALYTI INVERTERS 
Fuel economy trends and catalytic devices, 2:37871 
AUTOMOBILES/DESIGN 
Car design for economy and emissions, 2:37870 


— 
Atoms in intense electromagnetic fields, 2:38687 
Study of atomic subshell properties by electron spectrometry 
(Review), 2:38683 
ATOMS/PHOTOELECTRIC EFFECT 
Effects of anisotropic electron-ion interaction on the 
hotoelectron distribution of open-shell atoms 
(Asymmetry, L-S coupling, anisotropy, phase shift, electric 
matrix elements), 2:38682 
= ATOMS/RADIATION DETECTION 
One-atom detection 
2:38606 
ATI 
ientation 
y 
AUSTRIA/PIPELINES 
| 
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AUTOMOBILES ES/ENERG CONSERVATION 
ee ee on meters as a means to 


Report for Jan-Jul 197: 
2:37821 (PB 260541) 


Car design for economy and emissions, 2:37870 
Clean air and car, 37883 (PB-254636) 
Factors affecting vehicle fuel economy, 2:37866 
Fuel consumption, emissions, and a pee characteristics of the 
1975 re 119-CID ve enginee: data. 
Interim report, Jul 1975, 2:37845 (PB-261308) 
emissions, and power of the 


Fuel consumption, 
1975 Ford 140-CID automotive tal data. 
Interim report, Feb-Apr 1976, 2:37 (PB-261771) 
catalytic devices, 2:37871 


Final 2:37 255399) 
summary. 
AUTOMOB'LES/FURL co) iON 
Fuel con-w:nption, emissions, and power characteristics of the 
1975 Datsun 119-CID automotive enginee: 
Interim report, Jul 1975, 2:37845 (PB-261308) 


Fuel consumption, emissions, —— power ae of the 
1975 Ford 140-CID automoti PB 
Interim report, Feb-A 2:37 
AUTOMOBILES/FUEL 


Automotive fuel economy ‘elected SAE papers 1965-1975) (22 


Gasoline factors affecting fuel economy, 2:37894 
purpose automotive vehicle performance and economy 
simulator, 2:37876 


ement of automobile fuel 3 
and economic impacts 


economy, 2:37861 
Nine ways to get better fuel mileage, 2:37874 
Passenger car fuel economy during non-urban 


Technical on, 287803 975 Ui 76 fuel 2:37873 
report 1 nion economy tests, 
AUTOMOBILES/INTERNAL COMBUSTION 
Chevrolet 350-cid 2v automotive 
Interim report May-Jun 75, 2:37842 330) 
AUTOMOBILES/LUBRICANTS 
Lubricant viscosity effects on passenger car fuel economy, 2:37852 
AUTOMOBILES/PERFORMANCE 
General purpose automotive vehicle performance and economy 
simulator, 2:37876 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Automobile emission control: The current status and development 
trends as of March 1976, 2:37887 (PB-259133) 
Automobile emission - the technical status and outlook as 
of December 1974 (a report to the administrator), 2:37886 (PB- 


258691) 
AUTOMOBILES/POLLUTION REGULATIONS 
Was the retreat from 1976 automotive exhaust gas emission 
made technological considerations, 


automotive enginee: 
Interim report, Jul 1975, a (PB-261308) 
Fuel consumption, 
1975 Ford 140-CID automoti 


Interim report, Feb-Apr 1976, 


AUTOMOTIVE 
Fiat petrol engi with a mixture of basil extract 
with , 2:37896 
AVIATION FUELS/IGNITION 
Ignition behavior of aviation fuels and 9 
thesis, Munich Technical Univ, 2:37029 (N- '6-31360) 
AVIATION FUELS/LOSSES 
neutralization of DOD aircraft fuel Final techical report 


Dec 74-Jun 75, 2:37003 (AD-A-025937) 
AZO COMPOUNDS/PHOTOIONIZATION 
Photoionization mass spectrometry of trans-azomethane, 2:38080 


BACILLUS SUBTILIS/GENE RECOMBINATION 
Four-stranded — from Bacillus subtilis which may be an 
intermediate : recombination, 2:38438 
BACTERIOPHAG! /BIOCHEMISTRY 
Nucleotide sequence from a ribonuclease III processing site 
A (Escherichia coli), 2:38411 


BACTERIOPHAGES/DNA 


molecules lambdal, 2:38439 
BALTIC SEA/O) ILLS 
ing of oil slicks with microwave radiometer, 2:37009 
(N-76-31722 


POWER 
Problems faced in introduction of nuclear power 


N-36/2) 
INIC STRUCTURE 
Photoabsorption of the 4d electrons in xenon and barium: a 
(Resonances, amplitudes, widths), 2:38618 
BARIUM/INNER-SHELL IO) TION 
parison (Resonances, am; 2:38618 
BARIUN/PHOTON-ATOM COLLISIO 
(Resonances, amplitudes, widths), 2:38618 
BASALT/AGE ESTIMATION 
Uranium content and fission track ages of some basalts from the 
FAMOUS area, 2:37058 
BASALT/CHEMICAL COMPOSITION 
Uranium content and fission track ages of some basalts from the 
FAMOUS area, 2:37058 
TTERIES 


(ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BUNCHING/MATHEMATICAL MODELS 
Anomalous of electron 


be ge bunches as an instability threshold, 
2:38247 (BNL-50587) 
INJECTION HEATING 


and leon beams, COO: 165- 


9) 
Turbulent plasmas by 
1 Jul 1974-30 Jun 1976, 2: 
INJECTION HEATING/ELECTRON 
confined systems, 2:38771 76-506-052) 
lasmas by high energy le beams. Final 
Jul 1 Jun 1976, 2:38761 A-030176) 
-PLASMA SYSTEMS/ELECTRON PLASMA WAVES 
Freq shift of an electron plasma oscillation in 2 modulated 
system, 2:38892 
BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
2 
ousitane instability in an electron-beam system, 2:38905 
-PLASMA SYSTEMS/KINETICS 


insulation, 2 
BEAM-PLASMA SYSTEMS/MICROWAVE RADIATION 
Microwa 


Two-stream instability of plasma waves trapped in a relativistic 
beam of finite perpendicular extent, 2:38877 


investigation of Beaufort Sea, Alaska, 2:38508 
BEAUFORT SEA/OIL SPILLS 
Movement of spilled oil over the Beaufort Sea shelf: a forecast. 
Final report, 2:37007 (AD-A-033580) 
BEHAVIOR 
(Limited to living systems.) 


5 75S BEHAVIOR 
B 
in 
cor design for economy and emissions, 2:37870 
Customer fuel economy estimated from engineering tests, 2:37860 
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losion and explosives. Volume 32, Number 5, 1971, 2:38272 


B-258170) 
estimation of Fonwancl output, 2:38274 


cosolidification of 
oa nitrate with fuels. Techical report, 2:38271 (AD-A- 
CHEMICAL EXPLOSIVES/PHYSICAL RADIATION EFFECTS 
Effect of long term low-level gamma radiation on thermal 
ye 4 of RDX/HMX mixtures. Final report, 2:38270 (AD- 
A 
CHEMICAL EXPLOSIVES/RESEARCH PROGRAMS 
Ex 88 Volume 32, Number 5, 1971, 2:38272 
CHEMICAL EXPLOSIVES/THERMOCHEMICAL 
PROCESSES 


Thermochemical estimation of ive energy output, 2:38274 
CHEMICAL FEEDSTOCKS, 
The feasibility of utilizing forest residues for energy and 


chemicals. Final report, 2:37229 (PB-258630) 
CHEMICAL INDUSTRY/AIR POLLUTION ABATEMENT 
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CHI-3410 RESONANCES/DECAY 
CHEMICAL LASERS/ENERGY SPECTRA 
a x of spectral and time characteristics of a HF chemical CHIMERAS 


0 


AUG. 15, 1977 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOL 
Temperature ultraviolet absorption cross 


of the i 
sections of F, ard CclsF, and their stratospheric 
(212-257°K), 2:38091 
IRINATED AROMATIC HYDROCARBONS/EMISSION 
waste incinerators (toshigomi shokyakuro 
dasuto, haibun oyobi haigasu chu no PCB banseki), 2:38335 
(PB-258668-T/SL) 


TOGRAPHY 
See also GAS CHROMATOGRAPHY 
for use with fraction 2:38059 
CHRO LOGICAL ACCUMULATIO) 


Multielement detection limits and sample nebulization efficiencies 
of an improved ultrasonic nebulizer and 
[ee ed nebulizer in inductively coupled plasma-atomic 
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CHROMIUM 
Metal matrix composites for 
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2:37941 (AD-A-033724) 


ickel base alloy 
Contractor 1 Jun 1974-29 fibers in 
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Quick-fix blowout hardrock mines. Technical 
progress report, 2:36927 (PB-261328) 
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Master environmental control and Np 


subsystem. 


ong 


for underground coal mining. Volume - 
Final rt, 2:36914 (PB-258425) 
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photochemistry of 
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X-ray photoelectron spectroscopic studies of the electronic 
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Block heating power station Heidenheim, 2:37318 
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Electrical properties of petroleum coke from pipeline crude oil, 
2:37024 
COKE/PRODUCTION 
Clean coke development studies. Report for third 


process: process 
quarter 1976, 2:36858 (FE-1220-18) 
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propagating along the magnetic field in cold poweee, 2:38893 
COLLECTIVE ACCELERATORS/CYCLOTRON INSTABILITY 
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DCYCLE PO WER PLANTS/FEASIBILITY 


Comparative study and evaluation of advanced cycle systems. 
hase 1, 2:37313 (PB-254392) 


CLE — PLANTS/IN RY 
ustrial application for stationary combustion " 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
Block heating power station Heidenheim, 2:37318 
COMBI YCLE PLANTS/P’ 
Block NED-CYCLE POWE Heidenheim, 2:37318 
COMBINE! CLE PLANTS/SYSTEMS ANALYSIS 


Block power Heidenheim, 2:37318 
COMBUSTIO CHEMICAL PROPERTIES 
Introduction to combustion phenomena (Book), 2:38105 
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\CE/PLASMA CONFINEMENT 
Doublet IIA Ss 2:38766 (AED-Conf-76-506-035) 
DOUNREAY F. 

See DFR REACTOR 

Y PROTOTYPE 


See PFR REACTOR 
DRIFT INSTABILITY 
The status of the nonlinear theory of drift and trapped particle 
instabilities. Memorandum report, 2:38860 (AD-A-031491) 
DRIFT INSTABILITY/STABILITY 
Does magnetic shear stabilise drift waves, 2:38862 (AED-Conf-76- 
506-054) 
DRIFT TUBES/DESIGN 


Collective ion 
(AD-A-003171) 
See also WELL DRILLING 
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in a converging waveguide, 2:38239 


Ute, June 25.27, 27, 


Water- Sailing fields, 2.369 2: 56989. 
See DRILLING FLUIDS 
PLATFORMS 
See OFFSHORE PLATFORMS 


Optimized operator compartment. Appendix G. Face drills. Final 

report, 2:36935 (PB-261489) 

ENGINEERING 

Optimized operator compartment. Appendix G. Face drills. Final 

(PB-261489) 
WATER/RADIATION MONITORING 
Interim radiochemical methodology for drinking water, 2:38448 


and internal circulation in forming drops, 2:38222 
See also RADIOPHARMACEUTICALS 
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Calibration system for 
Sep 1975, 238296 


DIESEL ENGINES/EXHAUST GASES 90S Po 
Measurement of gamma-dose rates by N- and P-type 
semiconductor detectors, 2:38254 
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DRILLS 
j See also WELL DRILLING 
DRILLS/DESIGN 
Mass transfer and internal circulation in forming drops, 2:38222 
DROPLETS/MASS TRANSFER 
4 DRUGS/BIOLOGICAL EFFECTS 
oo behavioral consequences of exposure to drugs and 
po. its, 2:38485 
DUAL-PURPOSE POWER PLANTS 
Steep output gradients from power station units controlled on 
structure-optimum-tried in the combined heat and power station 
of the University Stuttgart, 2:37332 
Technical and economic studies of small reactors for supply of 
steam, 2:37486 (LIAEA-CN-36/398) 
DUAL- IE POWER PLANTS/COST 
Design of a nuclear we A system for Fort Bragg, 
(AD-A-031744) 
ILITY STUDIES 
sere nuc er pI Or military installations, 
D 
re station, 2:38481 
DU ‘CONTROL 
Design, development and demonstration of a technique to water- 
flush the bits on a fixed drum continuous mining machine. 
Contract report 18 Jun 71-Feb 76, 2:36924 (PB-259207) 
Reduction of dust and energy during coal cutting using point- 
concept. Report 
2:36928 261332 
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HzCO(A1A2). I. Comparison of the radiative transition rates 
from two nearly degenerate vibronic levels. Interim report 1 
76-31 Mar oF 2:38142 (AD-A-026877) 
DYE LASERS/ENERGY LOSSES 


DYE LASERS/OPTICAL PUMPING 
Synchronous tunable laser, 2:38194 
ynchronous tunable picosecond laser, 1 
mode, injection-locked flashlamp pumped dye 
laser, 2:38192 
DYE LASERS/PHOTOLYSIS 
tion dye laser studies and 
2:38168 (AD-A-033025) 
LASERS/Q' 
I atom bimolecular quenching by O2 
report, Feb-Jun 1975, 2:38166 (AD-A-032848 
DYE LASERS/RESEARCH PROGRAMS 
Research and development on characterization of eeeAD. 
materials. Final report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 
A-03 


DYE LASERS/SPATIAL 


DYE LASERS 
Mechanism of induced losses in a POPOP vapor laser, 2:38203 
nitrogen 


_irtatamaaeas pumped with laser radiation, 
See also ROSE BENGAL 
DYES/FABRICATION 
and series. poisoning in 


ONS/OPERATION 
Physics Division annual review, 1 April 1974-31 March 1975 


(Ar National ), 2:38720 (ANL-75-75) 
DYSPROSIUM 156/VIBRATIONAL STATES 
IN REACTIO 
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See also DYSPROSIUM BASE ALLOYS 
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of rare earth-Fe, laves phase compounds, 
2:37960 (IS-4088) 
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E REGION 
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E REGION/ELECTRON DENSITY 
The effects of solar flares on the ionosphere (Soft x and euv 
radiation), 2:38565 (AD-A-026630) 
E REGION/ION DENSITY 


The effects of solar flares on the ionosphere (Soft x and euv 
radiation), 2:38565 (AD-A-026630) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
MESOSPHERE 


STRATOSPHERE 
TROPOSPHERE 
EARTH ATMOSPHERE/CHEMICAL REACTIONS 
—— of atmospheric deionization outside intermediate- 
tude fireballs. II. 15-, 20-, and 25-km altitude. Final report, 
38592 (AD-A-029890) 
EARTH ATMOSPHERE/ELECTRON DENSITY 
— of high-altitude effects simulation (HAES). 
1974-15 Apr 1975, 2:38595 (AD-A-033654) 
EARI ATMOSPHERE/ENERGY TRANSFER 
Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
sections), 2:38590 pom ythan 
EARTH ATMOSPHERE/HEATIN 


Parameterization of solar absorption ni 
EARTH ATMOSPHERE/LINEAR MO} 
Collisional momentum and energy rates two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
sec*ions), 2:38590 (AD-A-027140) 
EARTH ATMOSPHERE/NEUTRON TRANSPORT 
An evaluation of mass integral scaling as applied to the 
ona radiation transport problem, 2:38594 (AD-A- 


EARTH ‘A YMOSPHERE/ PHOTON dhs 
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2:37241 


An evaluation of mass integral scaling as applied to 
= radiation transport 2:38594 (AD-A- 


EARTH ATMOSPHERE/PROTON D 
Data analysis for Skylab proton spectrometer te to 400 MeV), 
2:38602 (N. (N-76-22285) 
EARTH ATMOSPHERE/SOLAR FLUX 
Parameterization of solar absorption by nitrogen dioxide, 2:37241 
EARTH CRUST/GEOLOGIC FISSURES 
The world is a bit cracked (Evidence in satellite pictures of 
ible sources of minerals and thermal energy), 2:37288 
jew t in planetary probes: mars penetrator, 2: 
EARTH JMAGNETOTAIL 
Observations in the Earth's magnetotail relating to magnetic 
merging, 2:38535 
EARTH PLANET/MOTION 
Aether drift and the isotropy of the universe. Semiannual 
1 Oct 1975-31 Mar 1975, 2:38555 (N-76-23116) 
EARTH PLANET/RADIOWAVE RADIATION 
A low-frequency radio survey of the planets with RAE-2, 2:38559 


MEASUREMENT 
wee 1 surface temperature by remote sensing, 2:38352 (N- 
survey of expert opinion on probability —_ie 
(Nuclear power plant site selection), 2:37613 (PB-261864) 
EARTHQUAKES/SEISMIC DETECTION 
Combined studies. Final report, 23 Apr 1973-31 Aug 1976, 2:38291 


(AD-A-033463) 
Counterevasion studies. Semi-annual technical report No. 6 (Pt. 
B), 1 Nov bow w- May 1976, 2:38290 (AD-A-033177) 
Research in 'y: earthquake magnitudes. Final report, 1 
Jul 1973- 30 Sep | Sep 19 é, 2:38288 (AD-A-032699) 
Seismic discrimination. Semiannual technical summary report No. 
25, 1 Jan-30 Jun 1976, 2:38289 (AD-A.032754) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOCHEMISTRY 
Petrology and geochemistry of hydrothermal alteration in 
borehole Mesa 6-2, East Mesa Geothermal Area, Imperial 
Valley, California, 2:37306 (PB-258871) 
EAST MESA GEOTHERMAL FIELD/HYDROTHERMAL 
Petrology and of hydrothermal alteration in 
borehole Mesa 6: 6-2, East Geothermal Area, Imperial 
Valley, California, 2:37306 (PB-258871) 
EAST MESA GEOTHERMAL FIELD/PETROLOGY 
Petrology and geochemistry of hydrothermal alteration in 
borehole Mesa 6-2, East Mesa Geothermal Area, Imperial 
Valley, California, 2:37306 (PB-258871) 
E-BEAM TYPE REACTORS/ELECTRON SOURCES 
Pulsed power ion accelerators for inertially confined fusion, 
2:39011 (SAND-76-6005) 
E-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Particle beam fusion research, 2:39003 gy 76-506-02 
Relativistic electron beam induced fusion, 2:39002 ( -76- 
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ECC flow oscillations. Topical report (PWR), 2:37659 
1732) 


AUG. 15, 1977 91S ECCS/FLOW RATE 
DYE LASERS/DYES 
t 7-amino coumarin dyes for flashlamp-pumped dye lasers, 2:38139 
(AD-A-003166) 
DYE LASERS/EMISSION SPECTRA 
Laser induced fluorescence emission of 
Triplet losses in dye lasers, 2:38178 
DYE LASERS/ENERGY TRANSFER 
Energy transfer and laser action in binary solutions excited by 
short and ultrashort pulses, 2:38209 
j 
high efficiency high power lasers. Semiannual progress report, 1 
Nov 1975-1 May 1976, 2:38181 (N-76-22530) 
DISTRIBUTION 
laser with - radiation directivity, 2:38191 
2:38489 (PB-254605) 
DYES/TOXICITY 
Industrial accidents and hygiene series. Industrial poisoning in 
a coal-tar dyes and dye intermediates. Final report, 
2:38489 (PB-254605) 


ECCS/PRESSURE MEASUREMENT 
Cold leg ECC flow oscillations. Topical report (PWR), 2:37659 
(PB-361732) 
LOGICAL CO 
See ECOSYSTEMS 
LOGY/INFORMA 


TION 
Application of famulus: a bibliography tee A ecology, 
EP30037 (BNWL-2130) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/ENERGY CONSUMPTION 
woeeestn y relationships. Final report on topic 2, 2:37732 


AQUATIC ECOSYSTEMS 
‘RRESTRIAL ECOSYSTEMS 
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biological m 
ECOSYSTEMS/POBULATION DYNAMICS 
re dynamics and marine mammal management policies, 
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REPUBLIC/NUCLEAR POWER 
Future fuel cycle requirements and radioactive waste 
plans for Egypt's nuclear power programme, 2:37492 
and problems 
role of nuclear power in 
encountered in implementing the nuclear plant, 2:37493 
(IAEA-CN-36/574) 
EGYPTIAN ARAB REPUBLIC/RADIOACTIVE MINERALS 
New developments in the techniques of uranium exploration in 
Sore. case histories for exploration under arid conditions, 
1 (AEA-CN-36/48) 
EHV AC SYSTEMS/ELECTRICAL INSULATION 
Characteristics of the electric withstand strength of extrahigh 
voltage overhead line insulation and a method for testing it, 


2:37347 
Shape of switching surges on the insulation of extrahigh 
37348 


voltage equi 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 


Tests of automatic rec’ on an industrial 750-kV line, 2:37349 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELECTRIC ARCS/PLASMA ACCELERATION 
Plasma acceleration in pulsed ablative arc 7) (ww Interim 
rt 15 Mar 1975-15 Mar 1976, 2:38694 (AD-A-027725) 
ELECTRIC ARCS/PLASMA INSTABILITY 
Investigation of of the of a high- 
a: arc ina magnetic 
ices for production and/or e 
chemical reactions; excludes FU: outs 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/CATHODES 
Stable nickel oo (NiOOH) (Patent; chemical 
tion 
IC 
ater activation pressure electrochemical 
batteries (Patent; electrolyte restoration after deployment in 
water), 2:37692 
EL IC BATTERIES/ELECTRODES 
-electrode battery (Patent), 2:37708 
EL IC fy LYTES 
Basic and ap; — research in materials. Annual technical report, 1 
Jun 1975-30 Jun 1976, 2:37900 (AD-A-034074) 
velopment of single protectors for sealed silver-zinc cells. 
Phase 1. Final rt, Apr 1975-Apr 1976, 2:37698 (N-76-32651) 
ELECTRIC CAB 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FIRE RESISTANCE 
a of cables for nuclear power generating stations, 
ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 
Cable response solution techniques for the s: 
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excitation of multiconductor ao Final 


report, (AD-A-026897) 
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ELECTRIC MOTORS 
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See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/CALCULATION METHODS 
Matrix analysis of linear induction machines. Final report Sep 72- 
Dec 74, 2:37780 (PB-254574) 
ELECTRIC MOTORS/DESIGN 
What is a "VIK’-motor, 2:38106 
ELECTRIC POWER/APARTMENT BUILDINGS 
Energy conservation implications of master ere Volume I. 
Final report, 2:37752 
Energy conservation implications of master Volume II. 
rt, 2:37753 (PB-254323) 


iC PO INOMICS 


Chapter WV. Electrical energy technology, 2:37751 (CONF- 


ELECTRIC POWER/LOAD MANAGEMENT 


Assessing the potential for optimal utilization of off-peak 
Volume III. Biddeford demonstration. Final report, 2: 39766 


A for electric Final 
measurement rogram for e! energy. 
rt, 2:37311 1 (PB-258085) 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
ELECTRIC RAILWAYS/ELECTRIC MOTORS 
The air-core linear synchronous motor: an assessment of current 
dev t. Final rt, 2:37851 (PB-261770) 
ELECTRI INSULATION/ACOUSTIC EMISSION TESTING 
of CTR electrical insulators using acoustic 


ues, 2:39020 (CONF-760935-P2) 
ELECTRICAL I NSULATION/BREAKDOWN 
electric wii strength of extrahigh 
ELECTRICAL INSULATION/DESIGN 
Shape of switching man cate on the insulation of extrahigh 
vol equipment and lines, 2:37348 
ELECTRICAL INSULATION/FABRICATION 


Sputter-deposited electrical insulators for CTR applications, 
2:39018 (CONF-760935-P2) 
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‘CLES 
See also ELECTRIC RAILWAYS 
Electric surface metro cars for A.E.R. 
ELECTRIC-POWERED VEHICLES 
Studies of electric vehicle drives, 2:37853 
ELECTRIC-POWERED VEHICLES/POWER CONDITIONING 
Studies cf electric vehicle drives, 2:37853 
VEHICLES/SODIUM-SULFUR 


TTERIES 
Some studies on sodium/sulfur cells, 2:37705 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 


FUEL CELLS 
PHOTOGALVANIC CELLS 


), 2:37854 
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See also LEPTON-HADRON INTERACTIONS 
ELECTROMAGNETIC INTERACTIONS/COUPLING 
Instability of collective strong-interaction phenomena in hadron 
production as a possible origin of the weak and e 


teractions (Long-range Regge cut effects, total cross sections, 
overlap in integrals, BCS sap creation), 2:38716 (ANL/HEP/PR- 


MAGNETIC PULSES/COMPUTER CODES 
Development and testing of David: a close-in EMP coupling code 
arbitrarily objects. Topical report, 1 Feb-1 Oct 1975, 
2:38758 (AD-A-O ) 
(OMAGNETIC PUMPS/CALCULATION METHODS 
Matrix analysis of linear induction machines. Final report Sep 72- 
Dec 74, 2:37780 (PB-254574) 
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ELECTROCHEMICAL CELLS/ION EXCHANGE MATERIALS 
Pos membranes in electrochemical cells, 2:37787 
ELECTRODES/HYDRODYNAMICS 
Hydrodynamic effects on the efficiency of porous flow-through 
electrodes, 2:37789 
ELECTROLYTIC CELLS/ION EXCHANGE MATERIALS 
Ion-exchange membranes in electrochemical cells, 2:37787 
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MAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
Induced em field aiid absorbed power density inside human torsos 
500 MHz EM waves. Technical report, 2:38494 (PB- 
ELECTROMAGNETIC RADIATION/BIOLOGICAL 
ion he 
gram for control of elec ution o 
environment: the af 
nonionizing electromagnetic radiation. Annual pon No. 1, 
Jan-Dec 1972, 2:38495 (PB-254759) 

Program for control of electromagnetic pollution of the 
environment: ee assessment of biological hazards of 
——enane tromagnetic radiation. Annual report No. 2, 

gram for control of elect etic ution 
environment: the assessment of Biological hazards of 
nonionizing electromagnetic radiation. Annual report No. 3, 
Jan-Dec 1974, 2:38497 (PB-254761) 
ELECTRON BEAM TYPE REACTO 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/ELECTROMAGNETIC RADIATION 

Stimulated coherent scattering of an electromagnetic wave by a 

relativistic electron beam in a ma, cere. 2:38813 
ELECTRON BEAMS/POLARIZA 

Electron spin polarization from maultiple photoionization 

processes, 2:38615 


ELECTRON BEAMS/SYNCHROTRON RADIATION 
Effect of beam parameters on undulator radiation, 2:38243 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/EXCITATION 
Details of collision dynamics from the electron scattering by laser- 
excited sodium atoms (Optical pumping, kinetics, cross sections, 
polarization), 2:38653 
Electron impact excitation of light atoms at intermediate energies 
(Review, ionization threshold to Born region), 2:38648 
ELECTRON COLLISIONS/RESONANCE SCATTERING 
Influence of spin polarization on resonance scattering by neon 
(Differential cross sections), 2:38646 
——— of electrons by resonance scattering (Review), 


Appli Id theory to solid state 
pplication of quantum fie! to 
rt, 3 Dec 1969-31 Jul 1975, 2:38751 (AD-A-028279) 
ON GUNS/RESEARCH PROGRAMS 
Electron gun technology. Semiannual technical report No. 8, 1 
Jan-30 Jun 1976, 2:38153 (AD-A-028755) 
ELECTRON MICROSCOPES/RESOLUTION 
Workshop on high resolution electron microscopy, October 11-13, 
1976, 2:38613 (TID-27436) 
ON MICROSCOPY/SAMPLE PREPARATION 
Freeze-etching nomenclature, 2:38416 
ELECTRON PAIRS/PAIR PRODUCTION 
we by 4.0 GeV/c 2r* p interactions, 2:38706 (RL- 
A 
ELECTRON PLASMA WAVES/MODULATION 
Frequency shift of an electron plasma oscillation in a modulated 
beam-plasma system, 2:38892 
ELECTRON PLASMA WAVES/REFLECTION 
Ballistic theory of ea semi-infinite plasma, 2:38901 
Echo in plasma slab, 2:38900 
ELECTRON PLASMA WAVES/SOLITONS 
Computer simulation and analysis for the spherical and cylindrical 
ion-acoustic solitons, 2:38894 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Echo surface waves in plasmas, 2:38899 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Electroexcitation of giant resonances between 6.1 MeV and 38 
MeV excitation energy in *Y, 2:38727 (AD-A-028446) 
ELECTRON SPECTROMETERS/COINCIDENCE 
An e-y coincidence spectrometer oe spectrometer 
with superconducting solenoid), 2:3 
ELECTRON-ATOM CO IONS/CHARGE EXCHANGE 
Direct observation of exchange scattering by spin flip of polarized 
electrons in excitation of mercury (Threshold to 8 eV, 
larization, charge exchange, cross sections), 2:38659 
E ON-ATOM COLLISIONS/DATA COMPILATION 


Atomic data for controlled fusion research, 2:38617 (ORNL-5207) 


ELECTRON-ATOM COLLISIONS/POTENTIAL 


ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Ab initio optical model theory of elastic electron-atom scattering 


Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 

Phase shift ane'ysis and dispersion relations (Cross sections, 
partial-wave amplitudes, review), 2:38641 

it threshold processes (Coulomb field, Wigner 
threshold law, cross sections, fine structure), 2:38685 
Recent progress in the application of eikonal-Born series methods 
in atomic physics (Differential cross sections), 2:38650 
of electrons from hydrogen atoms (Cross sections, 
phase shift, 1.2 to 680 eV, resonance), 2:38652 
spin polarization in electron-atom scattering (Total and 
— 10 eV, scattering amplitudes, 


hanical criteria for elastic 


scattering 
sections, 100 to 3000 eV, Born and classical approximations, 
universal relations), 2:38643 
ELECTRON-ATOM COLLISIONS/ELECTRON-ION 
COLLISIONS 
Electron impact rate coefficients for the low lying metastable 
om O*, N and N*. Interim report, 2:38636 (AD-A- 
1221 
ELECTRON-ATOM COLLISIONS/EXCITATION 
lung of electrons on atoms with allowance for 
2:38671 
electron impact excitation of different L states in the n 
= om shell of atomic roo (Asymmetry, angular momentum, 
i 738622 


Electron collision excitation of metastable levels in N I, N II, OI, 
conten) III. interim report (10* to 1.5x10® K), 2:38632 (AD-A- 
Electron excitation of xenon near threshold (8 to 14 eV, excitation 

ane energy-loss spectrum resonance), 2:38668 
ano rate coefficients for the low lying metastable 
fan N and N*. Interim report, 2:38636 (AD-A- 
1221 


Electron-photon coincidence technique for electron impact on 
atoms (Scattering amplitudes phase, differential cross sections, 
threshold polarization), 2:3 

Energy calibration of spectrometer equipment in the 110-280 nm 
spectral region, 2:38257 

Excitation and ionization in the Coulomb-projected Born 


sections), 2:38649 
New measurements of differential and integral cross sections for 
electron impact excitation of the n = 2 states of helium, 2:38621 
Resonances in the excitation of Ne by electrons at energies 
between 40 and 50 eV (Autoionization), 2:38669 


_ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 


Progress report on the use of the many-body theory in inelastic 
scattering from atoms (Differential and total cross sections, 30 
to 50 eV), 2:38658 
ELECTRON-ATOM COLLISIONS/INNER-SHELL 
IONIZATION 
Study of atomic structure by means of (e, 2e) aeons reactions 
(Satellite structure, inner-shell ionization), 2:3 
ELECTRON-ATOM 
Calculations of triple differential cross sections (256.5 eV, first 
Born approximation), 2:38655 
Differential cross sections for electron impact ionization of helium 
(Born approximation, Hylleraas and close-coupling final-state 
ground-state wave functions, resonance), 2:38656 
Excitation and ionization in the Coulomb-projected Born 
ximation (Semiclassical approximation, progress report, 
iltonians), 2:38654 
Multichannel eikonal treatment of electron-atom collisions (Cross 
sections), 2:38649 
ELECTRON-ATOM COLLISIONS/L-S COUPLING 
Asymmetry in the single scattering of electrons from one-electron 
atoms (Asymmetry, — between spin exchange and 


cou 2:38647 
ON-ATOM COLLISIONS/PHOTOELECTRIC 
EFFECT 
Photodetachment threshold processes (Coulomb field, Wigner 
threshold law, cross sections, fine structure), 2:38685 
ELECTRON-ATOM COLLISIONS/POTENTIAL SCATTERING 


Ab initio optical model theory of elastic electron-atom scattering 
and high energies, differential cross sections), 
2:38651 


93S 
ntense source for highly po electrons using ano 
approximation (Semiclassical approximation, progress report, 
Hamiltonians), 2:38654 
Multichannel eikonal treatment of electron-atom collisions (Cross 


ELECTRON-ATOM COLLISIONS/RESONANCE 
SCATTERING 


electron scattering and in atomic structure calculations, 


2: 3:38 57 
and cusps in electron impact on atoms (Threshold 
energy), 2:38666 
ON-ATOM COLLISIONS/SCATTERING 
Electron-alkali scattering and photodetachment of 
ions (Cross seciions, angular distribution, Wigner law, 
resonance, threshold behavior), 2:38639 
High resolution studies of electron-atom collision (Energy 
resolution), 2:38667 
ELECTRON-ATOM COLLISIONS/SPIN 
Conservation of total spin in electron-atom collisions (Dirac 
oo distorted-wave theory, above 9 keV, L-S coupling), 
2:38645 
ELECTRONIC EQUIPMENT/PHYSICAL RADIATION 


EFFECTS 
assessments. Technical memo, 2:38265 (AD-A-032653) 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
Nuclear hardness assurance guidelines for systems with moderate 
requirements. Final report, 2:38264 (AD-A-030609) 
ELECTRONIC EQUIPMENT/RELIABILITY 
Using the data bank in tactical system hardening and 
assessments. Technical memo, 2:38265 (AD-A-032653) 
ELECTRON-ION COLLISIONS/BACKSCATTERING 
Backscattering of slow gion Ang positive ions (Cross sections, 
scattering amplitudes), 2:3 
ELECTRON-ION COLL ISIONS/DATA COMPILATION 
Atomic data for controlled fusion research, 2:38617 (ORNL-5207) 
ELECTRON-ION COLLISIONS/ELASTIC SCATTERING 
Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
sections), 2:38590 (AD-A-027140) 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron collision excitation of metastable levels in N I, N II, OI, 
O Il, O III. Interim report (10° to 1.5x10® K), 2:38632 (AD-A- 


028381) 
rate coefficients for the low lying metastable 
, O*, N and N*. Interim report, 2:38636 (AD-A- 
ELECTRON-ION COLLISIONS/PHOTOELECTRIC EFFECT 
Effects of anisotropic electron-ion interaction on the 
photoelectron angular distribution of open-shell atoms 
(Asymmetry, L-S coupling, anisotropy, phase shift, electric 
dipole ma‘rix elements), 2:38682 
ELECTRON-MOLECULE COLLISIONS/ELASTIC 
SCATTERING 


Collisional momentum and energy transfer rates for two-fluid 
nuclear-burst simulations. Topical report Oct 74-Jul 75 (Cross 
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Bremsstrahlung of electrons on atoms with allowance for 
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‘gy use and conservation in the residential sector: a regional 
2:37809 (PB-254468) 
ENERGY CONSERVATION/RESIDENTIAL SECTOR _ 


‘ey 
analysis, 2:37809 (PB-254468) 
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Perverse economic incentives and energy conservation, 2:37792 
ENERGY CONVERSION/BIBLIOG: 
Sovrad: a digest of recent Soviet R and D articles. Volume 2, 
number 6, 1976. Interim 2:38154 (AD-A-028838) 
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Reactor dosimeter for irradiation experiments on the reactor 
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EURATOM/SAFEGUARD REGULATIONS 
Euratom safeguards system as a regional control system, 2:37190 
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Neutron and secondary ma-ray doses in concrete structures. 
Final report, 2:38130 (AD-A-031283) 
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Time-dependent energy deposition and Compton electron currents 
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FEDERAL WATER POLLUTION CONTROL ACT/ 
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FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
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GAMMA-GAMMA LOGGING/DATA ANALYSIS 
Gamma methods in ore geology (y~y, x-ray fluorescence, ‘y- 
electron, and y-n logging; book in Russian), 2:38269 


101S 
coefficients, 2:39036 
FUNDAMENTAL CONSTANTS 
(PB-253615) 
FURNACES 
rocessing plants, 2:37136 
r 
2:37972 
FUSED SALTS 
See MOLTEN SALTS 
Review of experience gained in fabricating nuclear grade uranium 
and thorium and their control at 
FWPCA 
G 
FUELS 


GAMMA-GAMMA LOGGING/EQUIPMENT 
Gamma methods in ore geology (‘y-y, x-ray fluorescence, ‘y- 


ke logging book in Russian), 2:38269 


ion cost 
coal gasification and flue as desl Final 
rt Jun-Dec 75, 2:36869 (PB-254166) 
/MATHEMATICAL CAL MODELS 
Behavior of impurities in a steady-state DT gas-blanket reactor, 
2:38953 (N-76-32014) 
GAS CHROMATOGRAPHY/MATHEMATICAL MODELS 


Band broadening studies using for an ex; tial 
rate), 2:38068 

COOLANTS 
See GASES 


GAS DISCHARGE TUBES/PLASMA BEAM INJECTION 
Continuous ionization injector for low pressure gas discharge 
device (Patent), 2:38856 
GAS DISCHARGE TUBES/PLASMA PRODUCTION 
Continuous ionization in: — for low pressure gas discharge 
device (Patent), 2:388 


GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/HEAT TRANSFER 
Heat transfer and resistance during gas flow in a rectangular 
channel with single fin, 2: $219 
GAS FLOW/TURB ICE 
Heat transfer and resistance during gas flow in a rectangular 
channel with single fin, 2:38219 
GAS FUELED REACTORS/DESIGN 


Nuclear piston _ pulsed gaseous core reactor power 
systems, 2:3744 
GAS FUELED REACTORS/NUCLEAR FUELS 
The spectral properties of uranium hexafluoride and its thermal 
decomposition products (Plasma core reactor), 2:37512 (N-76- 


33030) 
GAS FUELED REACTORS/PLASMA CO 
uranium rf plasma confinement experiments. 
Final rt (Plasma core pew 2:37513 (N-76--33032) 
GAS FUELED REACTORS/USES 
Investigation of applications for high-power, 


self-critical fissioning 
uranium plasma reactors. Final technical report, 2:37622 (N-76- 


33031) 
GAS GENERATORS/DESIGN 
Gasification of sulfur oils under power station conditions, 2:37028 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/COLLISIONS 
2:38173 (AD-A-03387: 
LASERS/EFFICIENCY 
vestigation o co 
GAS LA ERS/ELECTRICAL P 
New electronic-transition laser systems Part I. Electron pumped 
systems. Part II. Chemically pum) Final technical 
report, 8 Feb 1974-15 Dec 1996, 2 38174 (AD-A-033997) 
GAS LASERS/FREQUENCY SELECTION 
at er emission from a nitrogen laser, 2:38205 
GAS /KINETICS 


New ceueatietanmice laser systems. Part I. electron 
systems. Midterm technical report no. 8 Aug 75-15 Apr 7! 
2:38144 (AD-A-027128) 
GAS LASERS/OPERATION 
Analytic method of calculation of energy parameters of thermal 
lasers, 2:38197 
GAS LASERS/PERFORMANCE 
Investigation of the performance of a variable area diffuser for gas 
dynamic lasers, 2:38150 (AD-A-028237) 
GAS LASERS/PERFORMANCE TESTING 
The nitrogen ion laser. Semi-annual technical report No. 2, 1 Jan- 
30 Jun 1976, 2:38148 (AD-A-028042) 
vestigation of pulse copper-vapor 2 
GAS LASERS/PULSES 
Magnetic-field control of the duration of pulses emitted from an 
iodine photodissociation laser, 2:38204 
GAS LASERS/PUMPING 


Electron technology. Semiannual technical report No. 8, 1 


Jan-30 Jun 1976, 2:38153 A028755)" 
fis ded ch development at the 
“aA un research and exploratory at 
Laboratory fiscal year 1974. 
A-029847) 
h studies on tunable 


027667) 


optical parametric oscillators. 
report 1 Oct 1974-30 Sep 1975, 2:38147 (AD-A- 
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GAS LASERS/TUBES 
Method of making a cold cathode gas laser discharge tube 
(Patent), 2:38210 
GAS TUNGSTEN-ARC WELDING/BIBLIOGRAP’ 
Inert gas welding. Volume 1. 1970-1973 — from the 
Index data base). Report for 1970-1973, 2:37910 


Inert 2. 1974-Ai 1976 (citations from the 
gas wi olume ugust 
Index data base). Report for Aug 


po power study 


975, 2:38119 (AD ) 


oot for a gas turbine (Patent), 2:37326 


GAST GY CONSERVATION 
IV. Electrical energy technology, 2:37751 (CONF- 
1 
TURB. GASES 


2:38109 
GAS {TURBINES FUELS 


The burn-off of waste lubri oils in Coast Guard 
ts. Executive summary, 2:37002 (AD-A-0341 
GAS TURBINES/PERFORMANCE 


Gas turbine com; — ogram for 1.5/3 kW 
tor set. Final report, 1974-31 131 Oct 75, 2:37319 
fxD-A033577) 


GAS TURBINES/RESEARCH PROGRAMS 
Comparative study and evaluation of advanced cycle systems. 


on phase 1, 2: ~ (PB-254392) 
GAS TURBINES/ROTO 


a CVD silicon carbide radial turbine 
rotor. Interim 2:37878 (AD-A-031595) 
GAS TURBINES INE BLADES 
Metal matrix composites for high turbine blades. 
Final rt, 2:37939 (AD-A-030074) 
GAS WELDING/BIBLIOGRAPHIES 
Inert gas welding. Volume 1. 1970-1973 a citations from the 
Index data base). Report for 1970-1973, 2:37910 
S/PS-76/0725) 
Inert gas welding. Volume 2. 1974-August 1976 (citations from the 
Sagperna Index data base). Report for 1974-Aug 1976, 
2:3 S/PS-76/0726) 
GASEOUS DIFFUSION PLANTS/DIFFUSION BARRIERS 
h and economic evaluation on uranium enrichment by 
diffusion in J 2:37094 (IAEA-CN-36/552) 


Technical and economic ts of new 
enrichment ity, 2:3093 GAEA EN 
PROCESS/ECONO) 


GASEOUS D SION 
Research economic on uranium 
apan, 2:37094 (IAEA-CN-36/552) 
GA: S DIFFUS PROCESS/EVALUAT ON 
= enric diffusion process, 2:37091 (IAEA-CN-36/ 


WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Noncondensable gas effluents from geothermal power plants, 


(Pasont), 2:38114 
GASES/SCATTERING 
Review of molecular beam research in the M.L.T. Aeronautics and 


Astronautics Department 1970-1975. Final report 1 Apr 73-31 
Mar 76, 2:38607 (AD-A-026771) 
GASES/SEPARATION PROCESSES 
Gas-vapor separation low energy 
consumption, 2:3 


LINE 
See alsa UNLEADED GASOLINE 
GASOLINE/AIR POLLUTION 
report (Fue and air pollution for notion 
state), 2:37738 (PB-253908) 
G. LINE/COMBUSTION 


GAMMA-GAMMA LOGGING/EQUIPMENT 1028 
ea.) 
>) 
power 
| 
2:37302 
GASES 
See also AIR 
COAL GAS 
COSMIC GASES 
NATURAL GAS 
| | dy | | nge on urning | 
kinds of yo fuels, 2:37840 
Gasoli ine economy: a European viewpoint, 2: 5 
GASOLINE/ENERGY YIELD 
Gasoline factors affecting fuel economy, 2:37894 
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GASOLINE/FLOWMETERS 
The effectiveness of miles-per-gallon meters as a means to 
conserve gasoline in automobiles. Report for Jan-Jul 1976, 
2:37821 (PB.260541) 
GASOLINE/FORECASTING 
San distillate shortage situation: 1972-1976, 2:36997 (PB- 
GASOLINE/PYROLYSIS 
Heat transfer and 
with a fluidized bed, 2 
GASOLINE/SYNTHESIS 
Upgrading refinery light olefins with hydrogen contributor 
(Patent), 2:36999 
GASTRIN/BIOLOGICAL EFFECTS 
Relationship of blood concentrations of calcium, phosphate, 
gastrin, and calcitonin to the onset of feeding in the rat (“Ca 
and **P tracer techniques), 2:38424 
GENE RECOMBINATION/DNA 
Four-stranded DNA from Bacillus subtilis which may be an 
intermediate in genetic recombination, 2:38438 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC MAPPING 
Deletion mapping of mitochondrial transfer RNA genes in 
Saccharomyces cerevisiae by means of cytoplasmic petite 
mutants, 2:38421 


(N-76-22800) 
GEOMAGNETIC FIELD/TABLES 


for September 1976-August 1976. Explanation of data reports 
pry number 378 (supplement) February 1976, 2:38546 (PB- 
4 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 


GEOPRESSURED SYSTEMS/CLASSIFICATION 


IA/RAPID TRANSIT 
Assessment of community planning for mass transit. Volume 2. 
Atlanta case study, 2:37723 (PB-253680) 
ENERGY/COST 


Systems for the utilization of geothermal energy, 2:37305 
GEOTHERMAL ENERGY/ECOLOGY 
Systems for the utilization of geothermal tees oe se 2:37305 


GEOTHERMAL ENERGY/RESEARCH 
Geothermal energy program: c t research projects 7 Saiaas 
by the National Science Foundation, 2:37282 (PB-258948 
Recommendations for a U.S. geothermal research plan. Volume I, 
U.S. geothermal research Volume I. 
Recommendations for a 
lossary. Appendix B. Task analysis sheets, 


A A. Glossary 
S. research plan. Volume 
tions for a U. 
II. Executive summary, 2:37286 (PB-261568) 
EOTHERMAL ENERGY/REVIEWS 
The use of geothermal energy at military 


1 Sep-15 Oct 1976, 2:37283 
1 A 
GEOTHERMA. RMAL ENERGY/TECHNOLOGY 
The use of tions. Research 


Oct 1976 2.37283 (AD-A.034241) 
report, 1 Sep-15 Oct 

ENERGY CONVERSION/CO 
POWER PLANTS 


Systems for the utilization of eo 
GEOTHERMAL ENERGY NVERSION 


Systems for the utilization of geothermal , 2:37305 
GEOTHERMAL ENERGY CONVERSION/DUAL- 

POWER PLANTS 

S for the utilization of geothermal energy, 2:37305 
GEOTHERMAL FIELDS 


See also CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
MONTE AMIATA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 

GEOTHERMAL SURVEYS 


GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 
In tions of the Dunes geothermal anomaly, Imperial Valley 
ornia. Part I. Geochemistry of geothermal fluids, 2:37298 
(PB-261221) 
ERMAL FIELDS/GEOTHERMAL HEATING 


Systems for the utilization of 
GEOTHERMAL FIELDS/G 

Systems for the utilization of geothermal energy, 2: ie aml 
GEOTHERMA s 


L FIELDS/GRAVITY SURV 
Principal facts for a gravity survey of Summer Lake Known 
ae Resource Area, Oregon, 2:37296 (USGS-OFR-76- 


7B Resource Area, California, 2:37297 (USGS-OFR- 


Vv tions o' geot an y, Im 
California. Part II. Petrological studies. Active formation of 
silicified cap rocks in arenaceous sands in a low-tem 
near-surface geothermal environment, in the Salton Trough of 
California, U.S.A., 2:37287 (PB-261222) 
GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS 
Station location map and ees data log for 
Monte Neva Known Geo’! Resource Area, Nevada, 
2:37291 (USGS-OFR-76-700A) 
Station location map and audio-magnetotelluric data log for Ruby 
Valley Known Geothermal Resource Area, Nevada, 2:37292 
(USGS-OFR-76-700B) 


Station location map and audio-magnetotelluric data log for Rye 
Patch Known Geothermal Resource Area, Nevada, 2:37293 
(USGS-OFR-76-700C) 


GEOTHERMAL FIELDS/PETROLOGY 
Inv tions of the Dunes geothermal anomaly, Imperial Valley, 
ifornia. Part II. Petrological studies. Active formation of 
near-surface geothermal environment, in the Salton of 
California, Us S.A., 2:37287 (PB-261222) 
GEOTHERMAL FIELDS/TELLURIC SURVEYS 
Telluric traverse location map and profiles for Pinto Hot Springs 
KGRA, Nevada, 2:37294 (USGS-OFR-76-701A) 
Telluric traverse location map and profile for Breitenbush KGRA, 


= (USGS-OFR-76-701D) 
FLUIDS/CHEMICAL COMPOSITION 
— tions of the Dunes oes anomaly, Imperial Valley 


California. Part I. Geochemistry of geothermal fluids, 2:37298 
(PB-261221) 
GEOTHERMAL 


—— of the Dunes geothermal anomaly, Imperial Valley, 
rnia. Part I. Geochemistry of geothermal fluids, 2:37298 
(PB-261221) 


GEOTHERMAL HEATING 
of energy, 2:37305 
POWER PLANTS/COST 


Systems for the utilization of geothermal energy, 2:37305 
GEOTHERMAL POWER PLANTS. ‘AL 
EFFECTS 


gas effluents from geothermal power plants, 
2:37302 


gene POWER PLANTS/GASEOUS WASTES 
Noncondensable gas effluents from geothermal power plants, 
2:37302 
GEOTHERMAL REFRIGERATION 
ao for the utilization of geothermal energy, 2:37305 
RESOURCES/RESEARCH PROGRAMS 


The use of energy at military installations. Research 


Recommendations for a aaaaael utilization plan. Volume III, 
2:37303 (PB-261569) 
WELLS/ 


GEOTHERMAL 
qs the utilization of geothermal , 2:37305 
FEDERAL REPUBLIC/ENERGY LICY 
National energy and nuclear power system plans of the Federal 


Republic cf Germany, 2:37475 (IAEA-CN-36/92) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
National energy and nuclear power system plans of the Federal 
Republic of Germany, 2:37475 (IAEA-CN-36/92) 
Nuclear energy information in the Federal Republic of Germany 
(and the establishment of a dialogue between the Tas and 
t authorities), 2:37744 36/81 
GERMAN FED ERAL REPUBLIC/REACTOR SAFETY 
oe and safety experience of nuclear facilities 
lic of Germany, 2:37627 36/141) 
GERMAN FEDE REPUBLIC/TRANSPORT 
REGULATIONS 


Republic of Germany, 2:37145 (IAEA-CN-36/559) 


Federal 


FP 103S GERMAN FEDERAL REPUBLIC/TRANSPORT 
SYSTE! 
G 
GENKAI-1 REACTOR/REACTOR OPERATION 
Test operation experiences of Genkai Nuclear Power Station, 
2:37395 
GEOMAGNETIC FIELD/DISTURBANCES 
Possibility for distinguishing magnetospheric and ionospheric 
magnetic field disturbances near the magnetic equator, 2:38603 
Natural gas production from geothermal geopressured aquifers, 
2:37038 
G 
G CLE 
eens region Imperial Valley, California, 2:37290 (PB- 
1769) 


GERMAN FEDERAL REPUBLIC/URANIUM DEPOSITS 
Uranium in Bavaria, 2:37056 
GERMANIUM/ION-ATOM COLLISIONS 
K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by ™N ion 
impact (7 to 35 MeV), 2:38678 
IERMANIUM ALLOYS/AC LOSSES 
LASL NbsGe conductor development. Progress report, October 
1-December 31, 1976, 2:37350 (LA-6686-PR) 
GERMANIUM ALLOYS/CURRENT DENSITY 
LASL NbsGe conductor development. Progress report, October 
1-December 31, 1976, 2:37350 
GERMANY (FEDERAL REPUBLI 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Noncondensable gas effluents from geothermal power plants, 


2:37302 
GINNA-1 REACTOR/THERMAL EFFLUENTS 
Remote sensing report, Lake Ontario. A study of thermal 
discharges from Ginna Nuclear Power Station, Oswego Steam 
Power Station, and Nine Mile Point Nuclear Power Station, 
2:38391 (PB-255591) 
GINNA-2 REACTO EFFLUENTS 
Remote sensing report, Lake Ontario. A study of thermal 
discharges from Ginna Nuclear Power Station, Oswego Steam 
Power Station, and Nine Mile Point Nuclear Power Station, 
2:38391 (PB-255591) 
GLASS/ADHESION 
be — behavior of B2Os containing glass on gold, 2:37925 (LBL- 
577 


GLASS/CHEMISORPTION 

Wetting behavior of B2Os containing glass on gold, 2:37925 (LBL- 

5776) 

GLASS/FRACTURE PROPERTIES 

Glass ceramics review, 2:38024 (SAND-76-0318) 
GLASS/PERMEABILITY 

Glass ceramics review, 2:38024 
GLASS/PHYSICAL RADIATION EFFECTS 


Properties of atomics international glass insulator coatings, 
2:39019 (CONF-760935-P2) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/DEEP INELASTIC SCATTERING 
Deep-inelastic scattering of leptons by hadrons and 
bremsstrahlung of gluons, 2:38714 
GLYCINE/BIOCHEMICAL REACTION KINETICS 
Regulation of D-glycerate dehydrogenase from porcine spinal 
cord, 2:38401 
GLYCOCOLL 
See GLYCINE 
GOLD/DISLOCATIONS 
Serration and dissociation of edge dislocations in low angle tilt 
boundaries in 2:37922 
GOLD/FINE STR 
Serration and ae gl of edge dislocations in low angle tilt 
boundaries in gold, 2:37922 (COO-2679-6) 
GOLD/PHASE TRANSFORMATIONS 
The bainite and massive transformations in Ti-X eutectoid 
ones) Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 
GOLD/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress rt, May 1, 1976-April 30, 
1977 (Heavy ions and fast 2:38005 (COO-3158-58) 
GOLD/SPUTTERING 
Radioactive recoil sputtering from metals by fusion neutron 
impact, 2:38003 (CONF-760935-P3) 
GOLD/TRANSITION TEMPERATURE 
Superconductivity and lattice instabilities. Final report, i Oct 
1971-30 Sep 1976, 2:37958 (AD-A-031231) 
GOLD/WETTABILITY 
Wore behavior of B2O; containing glass on gold, 2:37925 (LBL- 
GOLD ALLOYS/AUGER ELECTRON SPECTROSCOPY 
Determination of the surface composition of binary alloys by 
Auger electron spectroscopy: the gold-silver and gold-tin 
\ systems, 2:37943 (LBL-5720) 
GOLD ALLOYS/HARDENING 
Alloy solution hardening with solute oad (Patent), 2:37914 
GOLD ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress reper. bos 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons), 2:3 8005 (COO-3158-58) 
GOLD ALLOYS/SORPTIVE PROP: 
Alloy solution hardening with solute pairs (Patent), 2:37914 
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GOLD ALLOYS/SURFACE PROPERTIES 
Determination of the surface composition of binary alloys by - 
Auger electron spectroscopy: the gold-silver and gold-tin 
systems, 2:37943 (LBL-5720) 
GONADS/RADIATION DOSES 
Gonad doses and genetically dose from 
radiology, U.S., 1964 and 1970, 2: 38463 3 PB254173) 
GOVERNMENT POLICIES 


See also ENERGY 
Bruce Netschert calls for energy problem alert, 
GRAPHITE/IMPACT STRENGTH 
Ordnance impacts on jet engine fan blades. Interim technical 
report Jan-Jul 75, 2:38030 (AD-A-031761) 
GRAPHITE/NEUTRON REACTIONS 
iation effects on graphite cloth, 2:38004 (CONF- 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Evolution of the electronic properties of carbon irradiated by 
neutrons (Effects of ordering; 35C), 2:38052 (N-76-31986) 
iation effects on graphite cloth, 2:38004 (CONF- 
GRAPHITE/SURFACE PROPERTIES 
Imaging of surfaces and defects of crystals. Progress report, June 
1, 1976-February 15, 1977, 2:38071 (COO-2995-1) 
GRAVITATION 
Dynamics of continua and particles from general covariance of 
Newtonian gravitation theory, 2:38756 (CNRS-CPT-76-P-849) 
GRAVITATIONAL FIELDS/TEST PARTICLES 
Dynamics of continua and particles from general covariance of 
Newtonian theory, 2:38756 (CNRS-CPT-76-P-849) 
GRAVITATIONAL 
The generation of gravitational waves. 2. The post-linear 
formalism revisted, 2:38554 (N-76-22791) 
GREAT BRITAIN 
See UNITED KINGDOM 
GROUND MOTION/NUMERICAL SOLUTION 
Teleseismic verification of data exchange yields. Topical report, 
2:38287 (AD-A-032412) 
GROUND WATER/FLUID FLOW 
Master environmental control and mine system design simulator 
for underground coal mining. Volume IX. Water generator. 
Final report, 2:36918 (PB-255429) 
GROUND WATER/SAMPLING 
—— of soil water using cellulose-acetate hollow fibers, 
GROUND WATER/SOLVENT PROPERTIES 
Effect of diluting the argon and helium concentrations of stratum 
water and its relation with processes of gas generation, 2:37031 
GROUND WATER/WATER POLLUTION 
Ground water pollution (citations from the American Petroleum 
Institute data base). Report for 1964-Oct 1976, 2:38366 (NTIS/ 
PS-77/0010) 
GUANOSINE/BIOLOGICAL REPAIR 
Excision repair of benzo[a]pyrene-deoxyguanosine adducts in baby 
hamster kidney 21/C13 cells and in secondary mouse embryo 
fibroblasts CS7BL/6J, 2:38428 
GUANOSINE/METABOLISM 
Excision repair of benzo[a]pyrene-deoxyguanosine adducts in baby 
hamster kidney 21/C13 cells and in secondary mouse embryo 
fibroblasts CS7BL/6J, 2:38428 
GULF OF MEXICO/OFFSHORE OPERATIONS 
Economic limits of OCS production wells, 2:37001 (PB-255320) 


HADRON REACTIONS/CASCADE SHOWERS 
Connections between lepton-induced and hadron-induced 
multiparticle reactions, 2:38717 (SLAC-PUB-1820) 
HADRON REACTIONS/CHARGE-EXCHANGE REACTIONS 
— Bs at Fermilab (Review lectures), 2:38707 (COO- 
HADRON REACTIONS/ELASTIC SCA 


HADRON REACTIONS/INCLUSIVE INTERACTIONS 

re at Fermilab (Review lectures), 2:38707 (COO- 
HADRON REACTIONS/TOTAL CROSS SECTIONS 

ae at Fermilab (Review lectures), 2:38707 (COO- 
HADRON-HADRON INTERACTIONS/CHARGE-EXCHANGE 

Hadron physics at Fermilab (Review lectures), 2:38707 (COO- 
3065-152) 
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HADRON-HADRON INTERACTIONS/ELASTIC 
SCATTERING 
= ph at Fermilab (Review lectures), 2:38707 (COO- 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
om ma at Fermilab (Review lectures), 2:38707 (COO- 
HADRON-HADRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
— ee at Fermilab (Review lectures), 2:38707 (COO- 
HADRONS/MULTIPLE PRODUCTION 
Instability of collective strong-interaction phenomena in hadron 
production as a possible origin of the weak and electromagnetic 
interactions (Long-range Regge cut effects, total cross sections, 
— integrals, BCS gap equation), 2:38716 (ANL/HEP/PR- 


HAFNIUM 174 TARGET/NEUTRON 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:38731 (PB-261828) 
HAFNIUM 176 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 


:38731 (PB-261828) 
177 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 


rt, 2:38731 (PB-261828) 
HAFNIUM 178 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:38731 (PB-261828) 
HAFNIUM 179 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:38731 (PB-261828) 
HAFNIUM 180 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:38731 (PB-261828) 
ALLOYS 


See also HAFNIUM BASE ALLOYS 
ct and study of chemical VAPOR 
elopment study of c oy tantalum 
base alloys. Final r 2:37909 
HAFNIUM ALLOYS/ XIDATION 


Tungsten wire-nickel base alloy com ot 
Contractor report, 1 Jun 1974-29 Feb | 1976 (W-HF-C fibers in 


Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 
ungsten wire-nicke! joy composite de ry 
Contractor report, 1 Jun 1974-29 Feb 1976 (W. fibers in 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 
Cluster carburizing. Progress report, June 1, 1976-May 31, 1977 
(685 to 1000°C), 2:37921 (COO-2354-4) 
HAFNIUM BASE ALLOYS/CARBURIZATION 
Cluster carburizing. Progress report, June 1, 1976-May 31, 1977 
(685 to 1000°C). 2:37921 (COO-23 54-4) 
HAFNIUM BASE ALLOYS/MICROSTRUCTURE 
Cluster carburizing. Progress report, June 1, 1976-May 31, 1977 
(685 to 2:37921 (COO-2354-4) 
Calculations of the superconducting properties of compounds. 
Memorandum report, 2:38022 (AD-A-028606) 
HAFNIUM CARBIDES/MICROSTRUCTURE 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus tem; ures, 2:37929 (N-76-32293) 
HAFNIUM CARBIDES/P: DEPTH 
Calculations of the superconducting properties of compounds. 
Memorandum report, 2:38022 (ADA 028606) 
HAFNIUM CARBIDES/PHASE DIAGRAMS 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolid peratures, 2:37929 (N-76-32293) 
HAFNIUM OXIDES/F. CATION 


Refractory 
(Patent), 2:38012 
Refractory ceramic and method for preparing same 
(Patent) 2:38012 
GENERATORS 


See MHD GENERATORS 
HARBORS/THERMAL POLLUTION 
Evaluation of ITT Rayonier, Inc., outfall Port Angeles Harbor, 
Washington, 2:38375 (PB-255600) 
HARBORS/WATER POLLUTION 
Evaluation of ITT Rayonier, Inc., outfall Port Angeles Harbor, 
Washington, 2:38375 (PB 255600) 
HASTELLOY X/CARBURIZATI 
Crevice by water v 
the context of behaviour in 
(AERE-R-8034(Rev)) 


1 and 25 ATM pressure i 
ra coolants (Penetration), 2:37984 


HEAVY WATER COOLED REACTORS 


HASTELLOY 
corrosion by water at A pressure in 
the context of behaviour i in HTR coolan its (Penetration), 2:37984 


(AERE-R-8034(Rev)) 

HAWAIL/GEOPHYSICAL SURVEYS a 
coordinated exploration program for geothermal sources on 
island of Hawaii. Progress report, May 1973-Apr 1975, 2:37289 


(PB-261691) 
HAWAII/GEOTHERMAL EXPLORATION 
A coordinated exploration program for geothermal sources on the 
~ Progress report, May 1973-Apr 1975, 2:37289 


ofthe ANL program on lithium process g and 
eview oO! TO; on liq 
tritium control wy, 2:38992 (CONF-160935-P3 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/BIOLOGICAL RADIATION EFFECTS 
Immediate changes in estimated cardiac output and vascular 
resistance after Co-60 exposure in monkeys. Topical report, 
2:38472 (AD-A-033521) 
HEART/HYPERTROPHY 
Lysosomal and neutral hydrolase activity during the regression of 


cardial h rophy (Rats), 2:38425 
HEART/METABOLISM 


Lysosomal and neutral hydrolase activity during the regression of 
cardial (Rats), 2:38425 
HEAT EXCHAN 
See also HEAT PUMPS 
Im +> lemen' the corresponding 
provement to heat exchanger e its, to 
——_ and their methods of production (Patent), 2:37524 
HEAT EXCHANGERS/DESIGN 
= be a as heat exchanger for supercritical flow (Patent), 


HEAT EXCHANGERS/TUBES 
Method of calculating tube bundles with longitudinally finned 
tubes, 2:38225 
HEAT PIPES/DESIGN 
Design and analysis of a cry: conductance axial 


ryogenic variable 
grooved heat pipe, 2:38108 (N- a 
HEAT PIPES/PERFORMANCE TESTING 
Heat pipe radiators for space. Annual report, 2:38107 ee aad 
Performance tests of gravity-assist heat pipes with screen-wick 
structures, 2:38111 
HEAT PUMPS/NATURAL GAS 
Gas heat pumps. First results of an experimental plant, 2:37802 
HEAT TRANSFER 
See also CONVECTION 
THERMAL CONDUCTION 
HEAT TRANSFER/MATHEMATICAL MODELS 
Features of turbulent heat transfer on movement of a gaseous 
sion in tubes, 2:38217 
HEAT SMISSION 
See HEAT TRANSFER 
HEAVY ION ACCELERATORS/BEAM DYNAMICS 
Collective ion acceleration in a converging waveguide, 2:38239 
(AD-A-003171) 
HEAVY ION ACCELERATORS/CONSTRUCTION 
Holifield heavy-ion research facility at Oak Ridge, 2:38238 
HEAVY ION REACTIONS/OPTICAL MOD 
Effect of the imaginary part of the optical potential on the 
reaction cross sections, 2:38741 (BNL-tr-641) 
HEAVY ION REACT: EARCH 
Experiment preparation at the heavy ion accelerator 
Annual report of the university groups 75/76, 2:38728 (GSI-J-1- 
76) 
Future with high energy nuclei at the Berkeley Bevalac, 
2:38721 (LBL-5084) 
HEAVY IONS/BIOLOGICAL RADIATION EFFECTS 
Radiation safety of space flights. radiobiological aspects, 2:38469 


(N-76-23145) 
HEAVY IONS/COLLISIONS 
Target thickness dependence of Cu K x-ray production for ions 
moving in thin solid Cu targets, 2:38677 
HEAVY INS 
Possible nature of direct 2:38713 


HEAVY WATER/PRODUCTION 
Canadian heavy water 2:37199 ([AEA-CN-36/183) 
HEAVY WATER/PURIFICATION 
Ton exchange oft boric acid concentrations from 
water, 2 2:3807 (UJV-3357-R,CH) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also PHWR TYPE REACTORS 


HEAVY WATER COOLED REACTORS/FUEL 


HEAVY WATER COOLED REACTORS/FUEL 
Nuclear fuel assembly (Patent; HWR or LWR), 2:37590 
Nuclear reactor fuel assembly (Patent; HWR or LWR), 2:37591 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HWLWR TYPE REACTORS 
PHWR TYPE REACTORS 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/NET ENERGY 
Net energy from nuclear power, 2:37365 (IAEA-CN-36/399) 
HEAVY WATER MODERATED WATER COOLED REACTOR 
See HWLWR TYPE REACTORS 
HELIUM/COLLISIONS 
Helium atomic beam scattering from clean (001) surfaces of NaF. 
Technical memo, 2:38610 (AD-A-033487) 
HELIUM/CORROSIVE 
Comparing the carbonization of austenitic ae alloys in HTR 
helium with carbon diffusion experiments, 2:37997 
HELIUM/DIFFUSION 
Glass ceramics review, 2:38024 (SAND-76-0318) 
HELIUM/ELECTRON COLLISIONS 
Electron impact excitation of light atoms at intermediate energies 
(Review, ionization threshold to Born region), 2:38648 
HELIUM/ELECTRON-ATOM COLLISIONS 
Ab initio optical model theory of elastic electron-atom scattering 
fe ea and high energies, differential cross sections), 
2:38651 
Calculations of triple differential cross sections (256.5 eV, first 
Born approximation), 2:38655 
Differential cross sections for electron impact ionization of helium 
(Born approximation, Hylleraas and close-coupling final-state 
ground-state wave functions, resonance), 2:38656 
Electron-photon coincidence technique for electron impact on 
atoms (Scattering amplitudes phase, differential cross sections, 
threshold polarization), 2:38660 
Excitation and ionization in the Coulomb-projected Born 
approximation (Semiclassical approximation, progress report, 
Hamiltonians), 2:38654 
High resolution studies of electron-atom collision (Energy 
resolution), 2:38667 
Multichannel eikonal treatment of electron-atom collisions (Cross 
sections), 2:38649 
New measurements of differential and integral cross sections for 
electron impact excitation of the n = 2 states of helium, 2:38621 
Phase shift analysis and dispersion relations (Cross sections, 
partial-wave amplitudes, review), 2:38641 
Progress report on the use of the many-body theory in inelastic 
scattering from atoms (Differential and total cross sections, 30 
to 50 eV), 2:38658 
Recent progress in the a a of eikonal-Born series methods 
in atomic physics (Differential cross sections), 2:38650 
and cusps in electron impact on atoms (Threshold 
energy), 2:38666 
Testing of classical and hanical criteria for elastic 
scattering of electrons by noble gases (Differential cross 
sections, 100 to 3000 eV, Born and classical approximations, 
universal relations), 2: 38643 
HELIUM/ELECTRONIC STRUCTURE 
Resonance series in helium (Excitation functions, angular 
momentum), 2:38627 
HELIUM/ENERGY LEVELS 
Differential cross sections for electron impact ionization of helium 
(Born approximation, Hylleraas and close-coupling final-state 
ground-state wave functions, resonance), 2:38656 
Electron-photon coincidence technique for electron impact on 
atoms (Scattering amplitudes phase, differential cross sections, 
threshold polarization), 2: "38660 
New measurements of differential and integral cross sections for 
electron impact excitation of the n = 2 states of helium, 2:38621 
Theory of electron-photon coincidence experiments (Density 


matrix, helicity), 2:38623 
HELIUM/ENERGY-LEVEL TRANSITIONS 
Foldy-Wouthuysen transformation of quantum electrodynamics 
and relativistic corrections to the transition operator in two- 
electron systems, 2:38692 
HELIUM/POSITRON-ATOM COLLISIONS 
Corrections for forward scattering to positron-helium total cross 
section measurements (50 to 400 eV), 2:38642 
TTERING 


HELIUM/RESONANCE SCA 
one ee in electron impact on atoms (Threshold 
HELIUM/SOLUBILITY 
Effect of argon helium of stratum 
water its relation with processes generation, 2:37031 
—— rties of the He* plasma produced by of the 
3(n, p)H* in a nuclear reactor, 2:3 
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3/PLASMA PRODUCTION 


of the He* plasma produced by of the 
e*(n, p)H* in a nuclear reactor, 2:38 
3 A/TRANSITION TEMPERA 


TURE 
Fluctuations above the superfluid transition in liquid *He, 2:38704 
HELIUM 3 B/TRANSITION TEMPERATURE 

Fluctuations above the superfluid transition in liquid *He, 2:38704 
HELIUM 3 REACTIONS/COMPOUND-NU IS REACTIONS 

oe 10B+d, *Be+ *He yields 3a and excited states in '*C, 
HELIUM 3 TARGET/NEUTRON REACTIONS 

reaction He*(n, p)H* in a nuclear reactor, 2:3 


See also HELIUM II 


Mathematical models and diffusion of 
tritium and helium-4 in solid for fusion reactors, 
2:39028 (UCRL-52212) 
HELIUM 4/GROUND STATES 
Ground-state ional liquid and solid “He, 


Supertid den density in porous 2:38703 


Sensitivity of a laser utilizing and 3s2-3p. 
— transitions in neon to discharge current fluctuations, 

HELIUM-NEON LASERS/MODE LOCKING 

Three-mode stimulated emission from a gas laser, 2:38198 
HELIUM-NEON LASERS/STIMULA EMISSION 

Three-mode stimulated emission from a gas laser, 2:38198 
HEPATITIS/DIAGNOSIS 

Aer to hepatitis b oy antigen, 2:38430 (AD-A-025973) 


HIGH GAS/CHARGES 
of the SOs-coal process (Sulfur 
xide process), 2:36868 (FE/WA 
HIGH} BTU GAS/PRODUCTION 
ig supported Raney nickel catalysts by dip coating. Report 


tions, 1976, 2: (PB-26141 
HIGH BTU 


Process for 2:57. 2:37214 
HIGH ENERGY Y PHY: I hgh-metane gu (Pate 


tal measurements at LAMPF. Goiatea tap report, January 
, 1976-December 31, 1976 (Summaries of research activities), 
2:38708 (ORO-2972-2(TaskC)) 
EXPLOSIVES 


See CHEMICAL EXPLOSIVES 
HIGH-BETA 
Construction of a source, 2:38853 (AEOI-11) 
PLAS TIC COMPRESSION 


study of a ing-plasma injection 
and compression 15768 (AED Cont. 76 206-045) 
HIGH-FREQUEN 
See also ICR HEATING 
stedy ce confined in 
y of of 
configuration of the tobemek 2:38781 (ORNL +tr- 


HIGH-FREQUENCY HEATING/HYBRID RESON 


of plasma in the lower hybrid 


range, 2374 (CEA 10(Vol.1)) 
Theory 
frequenc range, 2:3877 (CEA-CR’ 


FUEL CELLS/CATALYSTS 

Structural, electrical, and electrochemical characterization of Ni- 

Pr oxide thick films, 2:37788 
HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 

temperature ce selective highly 
conductive mixed 2:377: 

lectrochemical characterization 


thick filme 237780 


— FUEL CELLS/MATHEMATICAL 
Numerical evaluation of generating performance of hi 
temperature solid electrolyte fuel cell, 2:37783 - 


106S 
| 4 
HELIUM 4/DIFFUSION 
HELIUM 4/PHASE TRANSFORMATIONS 
So properties of two-dimensional liquid and solid *He, 
2:38705 
HELIUM II/ADSORPTION 
Some recent experimental work on helium in restricted 
ies 2:38702 
| 
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a at the lower hybrid frequency in the Wega Tokamak, 
38769 
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HIGH-TEMPERATURE FUEL CEL 
Numerical evaluation of generating performance of 
temperature solid electrolyte fuel cell, 2:37783 
HIGH- ERATURE GAS-COOLED REA\ 
See HTGR TYPE REACTORS 


Regulation of cell cycle 
from chromatin 


738420 
0! y aj to ts, 
HOMOGENEO is PLASMA/PARAMETRIC INST. INSTABILITIES 
Pump wavenumber dependent effects in ERA 
instabilities of a plasma. Final report, 2:38859 (AD-A-031292) 
HOMOGENEOUS CTORS 
See also GAS FUELED REACTORS 
HOMOGENEOUS REACTORS/REACTOR KINETICS 
CRISPV NUCLEAR MED (IBK-1387) 
HOSPITALS MEDICINE 


ifi iption of hi 
by non-histone chromosomal proteins, 


clear inal report 30 Jun 1973-29 Jun 1976, 2:38433 
(PB-258739) 
PLASMA 


See also LASER-PRODUCED PLASMA 
HOT PLASMA/CHARGE EXCHANGE 
Proton neutralization by impurity ions in hot hydrogen plasma, 


free path of x-ray radiation in hot 
aluminum plasma, 2:38824 (IA-1321) 


Calculation of x-ray production rate and ionization state density in 
hot aluminum 2:38825 (IA-1321) 
Condi deeper of the 
itions in 
Yellowstone National Bark, Wyoming, 
76-428) 
HOUSES/AIR 
HOUSES ENERGY CONSUMPTIO. 
ment: management information olume 
Excess utilities system. Final 2: ”37808 (PB-253818) 
HOUSES/MANAGEMENT 


Housing management: management inft 
VIII. Excess utilities system. Final report, 2: ort. 37808 (PB 2S: (PB-253818) 
HOUSES/SOLAR SPACE HEATING 
Evaluation of the solar heating system in the Lof residence, 
Denver, Colorado. Final project report Jul 74-30 Nov 75, 
2:37277 (PB-258845) 


Residential water conservation. Technical completion report, 

2:37807 (PB-253253) 
HTGR TYPE REACTO!) 

See also VRAIN REACTOR 

Some on devel it of HTGR, 2:37407 

Eval high cooled reactor fuel 

as rature gas 
fe > y and data. Topical report, 2:37401 


25997 
HTGR TYPE REACTORS/CONTAINMENT SHELLS 
Nuclear reactor installation with outer shell enclosing a primary 
pressure vessel (Patent), 2:37402 
Nuclear reactor installation with outer shell enclosing a primary 


avda vessel (Patent), 2:37403 
R TYPE REACTORS/COST 
Design of a nuclear powered total energy 


2 2: 7495 (A 
HTGR TYPE REACTORS/FISSI 
Carbon-14 production in nuclear 23761 37614 
NUREG/TM-12) 
HTGR TYPE REACTORS/FUEL CY 
Dry feed-breed separation of HTR fuel, 2: Ste 
Evaluation of plutonium, uranium, and thorium use in power 


(USGS-OFR- 


Impro the of nuclear fuel elements 
vements in the preparation of n’ 
of molding mistre to fol particles (Patent, HTGR), 


HTGR TYPE REACTORS/NET ENERGY 
Net from nuclear power, 2:37365 (IAEA-CN-36/399) 
HTGR REACTORS/PRIMARY COOLANT 


Core design of HTGR. 2:37406 


One dimensional vibration test and simulation analysis for HTGR 
core, 2:37675 


= TYPE REACTORS/SEISMIC EFFECTS 
pang rg ae vibration test and simulation analysis for HTGR 
Seismic study of HTGR core, 2:37673 
Seismic test on 1/5 scale HTGR core model, 2:37674 
Vibration test of high temperature gas cooled reactor core 
structure, 2:37678 
HTGR TYPE REACTORS/SPENT FUEL ELEMENTS 
Developments in reprocessing technology for high- 
and fast breeder fuels, 2:37106 (IAEA-CN-36/14) 
HTGR TYPE REACTORS/SPENT FUELS 
Status of reprocessing technology in the HTGR fuel cycle, 
2:37111 (AEA-CN-36/112) 
HTGR TYPE REACTORS/XENON OSCILLATIONS 
of xenon-induced spatial power oscillations, 


CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/MAXIMUM PERMISSIBLE 
EXPOSURE 


Some approaches to the problem of determining standards for 

population irradiation due to radioactive releases from atomic 
power stations, 2:38458 (IAEA-CN-36/347) 
HUMAN POPULATIONS/RADIATION DOSES 

Bases for establishing radiation exposure limits, 2:37174 (IAEA- 
CN-36/488) 

Collective dose commitments from nuclear power programmes, 
2:37168 (IAEA-CN-36/9) 

Differential cost-benefit considerations in connection with global 
collective dose commitments from release of long lived radio 
nuclides, 2:37171 (IAEA-CN-36/205) 

tion, prediction and standardization of radiation dose levels 
to the population in connection with nuclear power station 
operation in the USSR, 2:38459 (IAEA-CN- 36/351) 
posure around nuclear installations in the Federal Republic of 

Methods of establishing limits on discharge to to the environment of 
radioactive material emerging from the fuel cycle, 2:37163 
(IAEA-CN-36/292) 

New approaches to deriving limits of the release of i 
material into the environment, 2:37162 (IAEA.CN36/280) 

Radioactive effluents and present and future radiation exposure to 
the from nuclear facilities in the Federal Republic of 
Germany, 2:37176 (IAEA-CN-36/557) 

HUMAN POPULATIONS/RADIATION HAZARDS 
Perspective on the radiation protection problem and risk a: :lysis 
for the nuclear era, 2:38460 (IAEA-CN-36/395) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Problems raised by the application of the recommendations of the 
International Commission on Radiological Protection, 2:38457 
(IAEA-CN-36/232) 


HWGCR OF CZECHOSLOVAKIA 
BOHUNICE A-]1 REACTOR 
HWLWR TYPE REACTORS 
See also JATR REACTOR 
HWLWR TYPE REACTORS/REACTOR COOLING 
Water cooled nuclear reactor (Patent; HWLWR), 2:37413 
HYBRID ELECTRIC-POWERED VEHICLES/ELECTRIC 
BATTERIES 
Noteworthy achievements instead of sensations. A on the 
fourth international electric-vehicle symposium, 2:3785 ya! 
Noteworthy achievements instead of sensations. A 
fourth international electric-vehicle symposium, 2: 7855. 
HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE 


Noteworthy achievements instead of sensations. A eepen Ge 
fourth international electric-vehicle symposium, 2:37855 
HYBRID REACTORS/BREEDING 
ity of fissile fuel bred in a fusion reactor blanket, 2:38980 
(CONF-760935-P2) 
HYBRID REACTORS/BREEDING BLANKETS 
Effect of processing and fabrication costs on 
hybrid and symbiotic fusion reactor blankets ( ced U a and 
Th blankets), 2:38946 (CONF-760935-P2) 
HYBRID REACTORS/DESIGN 
Conceptual design study for a laser fusion hybrid (Comparative 
evaluations), 2:39007 (CONF-760935-P2) 
HYBRID REACTORS/ECONOMICS 
and fusion fission hybrid 


of fusion power 


reactors, 2:38986 IAEA-C 
HYBRID REACTORS/FIRST 

(CONF-760935-P2) 


3 

Po 107S HYBRID REACTORS/FIRST WALL 
HIGHWAYS 

See ROADS 
HISTONES/BI 
H 

2:38844 
HOT PLASMA/X-RAY SPECTRA 

reactor | | 
HTGR TYPE REACTORS/FUEL ELEMENTS 

‘ect w rate on - ‘uct tion from - 

tem: ure streams, = - 


HYBRID REACTORS/MULTIPLICATION FACTORS 


HYBRID REACTORS/MULTIPLICATION FACTORS 
Natural-uranium light-water breeding hybrid reactors, 2:38928 
(CONF-760935-P3) 
HYBRID REACTORS/NEUTRON REACTIONS 
Neutronic study of a laser fusion hybrid reactor design, 2:38921 
(CONF-760935-P2) 
HYBRID REACTORS/NEUTRON SPECTRA 
Fission-rate distributions in lithium and hybrid fusion blanket 
assemblies, 2:38951 (CONF-760935-P3) 
HYBRID REACTORS/RADIOACTIVE WASTE DISPOSAL 
Design of a beam-driven tokamak for depletion of actinide wastes, 
2:38989 (CONF-760935-P2) 
HYBRID REACTORS/RESEARCH PROGRAMS 
Summary of research completed under contract n00014-76-c-0030. 
Final report 1 Jul 75-1 i 76, 2:38548 (AD-A-031471) 
HYBRID REACTORS/REVIEWS 
Brief review of the fusion-fission hybrid reactor (Developmental 
role), 2:38920 (CONF-760935-P2) 
Mirror hybrids: a status report (Fissile fuel production), 2:38922 
(CONF-760935-P2) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATES/CRYSTAL STRUCTURE 
Neutron diffraction study of the crystal structure of ethylene 
oxide deuterohydrate at 80degreeK, 2:38082 
HYDRAULIC MINING 
Process for hydraulically mining coal (Patent; 28 claims), 2:36939 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/FABRICATION 
Fabricated crown plate for Francis-type hydraulic turbine runner 
(Patent), 2:37237 
HYDRAULIC TURBINES/INSTALLATION 
Turbines for the Grand Coulee hydro powerplant, 2:37240 
HYDRAZINE/OXIDATION 
Effect of the state of the surface on the electrocatalysis of the 
anodic oxidation of hydrazine, 2:37786 
HYDRAZINE FUEL CELLS/CATALYSTS 
Effect of the state of the surface on the electrocatalysis of the 
anodic oxidation of hydrazine, 2:37786 
HYDRAZONES/IGNITION 
Brief communication. Ignition and thermal behavior of solid 
hydrazones, 2:37226 
HYDRIODIC ACID/DESORPTION 
LWR fuel reprocessing and recycle p 
December 31, 2:37128 (ICP-1110) 
HYDROCARBON FUEL CELLS/REVIEWS 
ee with an acidic electrolyte (60 references), 


for October 1- 


ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TETRACENE 
TRIPHENYLENE 
HYDROCARBONS/ATOM-MOLECULE COLLISIONS 
Chemical reactivity and molecular beam scattering. Final report, 1 
Feb 1972-31 Mar 1976 (Integral cross sections, van der Waals 
coefficients), 2:38634 (AD-A-030889) 
HYDROCARBONS/CATALYTIC CRACKING 
Process for producing high-methane gas (Patent), 2:37214 
HYDROCARBONS/ ASIFICATION 
Process for interrupting normal oo of a hydrocarbon 
gasification reactor (Patent), 2 
HYDROCARBONS/IGNITION 
Ignition behavior of aviation fuels and some eemaeibees. Ph.D. 
thesis, Munich Technical Univ, 2:37029 (N-76-31360) 
HYDROCARBONS/OXIDATION 
Oxidation kinetics of hydrocarbon fuels. Annual report, 1 Jul 
1975-30 Jun 1976, 2: 39027 (AD-A-032743) 
HYDROCARBONS/PRODUCTION 
Reacting coal (Patent; 9 claims), 2:36862 
HYCROCARBONS/PYROLYSIS 
Thermal cracking method for the uction of eth and 
propylene in a molten metal bath (Patent), 2: 
Process of purifying gasification of solid or 
liquid fossil fuels (Patent), 2:36877 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 


HYDRODYNAMICS/COMPUTER CALCULATIONS 
Stability analysis of the von cps me per difference 
scheme with rate dependent material relations (Navier-Stokes 
and Malvern rate dependences), 2:38693 (SAND-76-0634) 
HYDRODYNAMICS/COMPUTER CODES 
PAD: a one-dimensional, coupled neutronic- ynamic- 
hydrodynamic computer code, 2:38747 (LA-6540-MS) 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Thermal regime of the reservoir of the Vilyuyskaya Hydroelectric 


Power Station and the tly frozen ground of its bed, 
2:37234 (AD-A-033073 


Concrete placing techniques used during the construction of 
Krasnoyarsk hydroelectric power 2:37232 (AD-A- 


7) 
First arch dam in Turkey, 2:37239 
Sluice pressures, gate vibrations, and 
Libby Dam, Kootenai River, Montana. Final report, Jul-Aug 
1974, 37233 


HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 
Fabricated crown for Francis-type hydraulic turbine runner 
(Patent), 2:3723 


Turbines for the Grand Coulee hydro powerplant, 2:37240 
HYDROELECTRIC POWER /TURBOGENERA 
Prolonged asymmetrical of hydrogenerators, 2:37236 
2:37235 
2372 


HYDROELECTRIC POWER PLANTS/WATER RESERVOIRS 
Controlling leakage in the Kremasta dam abutments, 2:37238 
HYDROFLUORIC ACID/DIFFUSION 
= fon assessment of hydrogen fluoride, 2:38295 (AD-A- 
HYDROFLUORIC ACID/MOLECULE-MOLECULE 
COLLISIONS 
Vibrational relaxation of HF(v = 1, 2, and 3) in Hz, Nz, and COd. 
Interim report, 2:38635 (AD-A-031177) 
HYDROGEN/CHEMICAL REACTIONS 
Pulse ogee study of aqueous benzene solutions, 2:38096 
Reacting coal (Patent; 9 claims), 2:36862 
gen-atoms produced vi 
Of {A1A2). Interim report 1 Apr 76-31 
2:38088 (AD-A-026878) 
HYDROGEN/CHEMISORPTION 
ee eee eneration of oxygen. 1. The effects of anions 
and cations on hydrogen chemisorption and anodic oxide film 
formation on Hom nae electrode. 2. The effects of anions and 
ogres eneration on platinum electrode. Final 
report, 1 1972.31 Aug 1975, 3°37204 (N-76-25362) 
HYDROGEN/COMBUSTION KINETICS 
Mechanism and kinetics of the formation of no/sub x/ and other 
combustion pollutants. Phase I. Unmodified combustion. Final 
report Apr 73-Feb 74, 2:37212 (PB-258874) 
HYDROGEN/ELECTRON COLLISIONS 
Electron impact excitation of light atoms at intermediate 
HYDROGEN/ELECTRON-ATOM CO 
Coherent electron impact excitation of different L states in the n 


Conservation of total spin in electron-atom collisions (Dirac 
— distorted-wave theory, above 9 keV, L-S coupling), 
Excitation and ionization in the Coulomb-projected Born 


scattering from atoms (Differential and total cross sections, 30 

to 50 eV), 2:38658 

Recent progress in the i 

ees hysics (Differential cross sections), 2:38650 
of electrons from hydrogen atoms (Cross sections, 

ius 1.2 to 680 eV, resonance), 2:38652 
IROGEN/EMISSION SPECTRA 


LEVELS 
= ol 
coherent radiation), 2:38622 
Quantum defect theory of excited '/sub u/* levels of He 
predissociation, states, Born- 
Oppenheimer potential energy curve), 2:38624 
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See also ALKANES 
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= 3 shell of atomic hydrogen (Asymmetry, angular momentum, 
coherent radiation), 2:38622 
(Semiclassical approximation, progress report, 
iltonians), 2:38654 
Multichannel eikonal treatment of electron-atom collisions (Cross 
sections), 2:38649 
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HYDROGEN/EQUILIBRIUM 

Equilibrium composition data for combustible stoichiometric 
mixtures of hydrogen-oxygen (water). Technical note, 2:37210 
(AD-A-029663) 

HYDROGEN/ION-MOLECULE COLLISIONS 

Ion-molecule reactions. Final a 21 May 1969-20 May 1976 

(ogee. distributions), 2:38633 (AD-A-028834) 
HYDROGEN/KINETICS 

Numerical analysis of a reacting hydrogen/oxygen boundary 

layer, 2:37211 
HYDROGEN/LAMB SHIFT 
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Computer codes for use in display of predicted scintillation 
ou and total electron content, 2:38581 (AD-A- 
IONOSPHERE/MAGNETIC FIELDS 
Possibility for distinguishing magnetospheric and ionospheric 
magnetic field disturbances near the magnetic equator, 2:38603 
(N-76-22800) 
IONOSPHERE/RESEARCH PROGRAMS 
Ionosphere research. Semiannual status report, 1 Oct 1975-31 Mar 
1976 (Ionosphere Research Lab., Pennsylvania State Univ., 
University Park), 2:38584 (N- 76-25712) 
SCINTILLATIONS 


No. Final report 


IONOSPHERE/ 
Computer codes for use in display of predicted scintillation 
— and total electron content, 2:38581 (AD-A- 


Ionospheric scintillations at shf, 2: sees (AD-A-7726066) 
IONOSPHERE/STRUCTURAL MODELS 
Electromagnetic of the magnetosphere to the 
ionosphere, 2:38589 (N-76-25701) 
IONS 
See also MOLECULAR IONS 
mputer program to synt kscattering spectra for 
samples composed of peer orp layers of uniform thickness and 
composition. Interim owe Ne (MeV region; in 
2: 38743 (A (AD-A-028342) 
IONS/RANGE 
Computer code for the calculation of lateral range of a 
Memorandum report (Modified E-DEP-1, 1 keV to 50 MeV), 
2:37901 (AD-A-030633) 
IOWA/AIR POLLUTION ABATEMENT 
- environmental programs: a compendium of federal and state 
rograms pr for the congressional delegations, 2:38328 
(PB-259663) 
IOWA/WATER POLLUTION ABATEMENT 
= environmental programs: a compendium of federal and state 
rograms p for the congressional delegations, 2:38328 
(PB-259663) 


IUM/PHASE TRANSFORMATIONS 
The bainite and massive transformations in Ti-X eutectoid 
Sie? Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 
IRIDIUM BASE ALLOYS/GRAIN BOUNDARIES 
Modified iridium-tungsten alloy (Patent), 2:37928 
IRIDIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Modified iridium-tungsten alloy (Patent), 2:37928 
IRON/CATALYTIC 
Activating effect of scandium in the catalytic synthesis of 
ammonia and the investigation of this effect using the contact 
potential difference method and the Moessbauer effect, 2:37225 
Applied research and evaluation of process concepts ey 
liquefaction and gasification of western coals. 
progress report, April-June 1976, 2:36865 (FE-2006-4) 
Study of the mechanism of the synthesis of methanol from carbon 
monoxide and hydro _ using the radioactive carbon — 
%C (Cu-Zn-AlOs, Zn-Cr2Os, and fused Fe catalysts), 2:3 
IRON/EMB 
Hydrogen embrittlement of metals. Volume 1. 1970-1975 (citations 
from the Engi al ons) data base). Report for 1970-1975, 
2:37990 (NTIS 
Hydrogen Volume 2. 1976 (citations from 
the = ety Index data base). Report for 1976, 2:37991 
(NTIS/PS-77/ 
IRON/EMISSION SPECTROSCOPY 
Multielement detection limits and a: nebulization efficiencies 
of an improved ultrasonic nebulizer and a conventional 
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pneumatic nebulizer in inductively coupled plasma-atomic 


emission spect , 2:38063 
IRON/FABRICATION 
Development of unidirectionally solidified eutectic ceramic 
matrix-metal composites. Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-030977) 
IRON/INDUSTRIAL PLANTS 
A study of improved fuel effectiveness in the iron and steel and 
paper and pulp industries. Final report, 2:37822 (PB-254042) 
IRON/METALLURGICAL EFFECTS 
Hydrogen embrittlement of metals. Volume 2. 1975-1976 (citations 
the NTIS data base). Report for 1975-1976, 2:37989 
(NTIS/PS-77/0004) 
IRON/METALLURGY 
Production of homogeneous titanium-Hastelloy N alloys (Memory 
effect), 2:37912 (ORNL/TM-5697) 
IRON/NEUTRON REACTIONS 
gamma ray production in iron and natural thorium 
—- fission spectrum neutrons, 2:38735 (ORNL/ 
IRON/PHASE TRANSFORMATIONS 
The bainite and massive transformations in Ti-X eutectoid 
wien Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 


IRON/PHOTOELECTRIC EFFECT 

Approximations for hand calculators using small integer 

coefficients (Cross sections), 2:39036 
IRON/PHYSICAL RADIATION EFFECTS 
Production of homogeneous titanium-Hastelloy N alloys (Memory 
effect), 2:37912 (ORNL/TM-5697) 
IRON/SOLUBILITY 
Alloy solution hardening with solute pairs (Patent), 2:37914 
IRON 56/COSMOCHEMISTRY 
Gamma ray lines from interstellar grains, 2:38552 (N-76-33117) 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/CREEP 
Metal matrix composites for high temperature turbine 
Final report (W/FeCrAlY), 2:37939 (AD-A-030074) 
IRON ALLOYS/CRYSTAL STRUCTURE 
growth of pearlite in iron-carbon eutectoid alloys, 
2:37923 (IS-T-731) 
IRON ALLOYS/EMB 

Hydrogen embrittlement of metals. Volume 1. 1970-1975 (citations 
from the Engineering Index data base). Report for 1970-1975, 
2:37990 (NTIS/PS-77/0005) 

Hydrogen embrittlement of metals. Volume 1. 1964-1974 (citations 
from the NTIS data base). Report for 1964-1974, 2:37988 
(NTIS/PS-77/0003) 

IRON ALLOYS/FABRICATION 

Metal matrix composites for high temperature turbine 
Final report (W/FeCrAlY), 2:37939 (AD-A-030074) 

Process for fabricating articles of tungsten-nickel-iron alloy 


(Patent), 2:37953 
IRON ALLOYS/MAGNETIC PROPERTIES 
properties of uranium and plutonium laves phases with 


3d transition elements, 2:37966 
IRON ALLOYS/MECHANICAL PROPERTIES 
Process for fabricating articles of tungsten-nickel-iron alloy 
(Patent), 2:37953 
Research on metal matrix composites for Naval aircraft engines. 
— report No. 2, 1 Nov 1971-31 Oct 1975, 2:37941 (AD-A- 
24) 
IRON ALLOYS/PHYSICAL 
Defects in metal crystals. Progress report, Ma 976-April 
1977 (Heavy ions and fast neutrons), 2: 38008 (C00-3138-58) 
IRON ALLOYS/TENSILE PROPERTIES 
Metal matrix composites for high temperature turbine 
Final (W/FeCrAlY), 2:37939 (AD-A-030074) 
Research and development on characterization i 
report, 17 Apr 1972-30 Jun 1974, 2:38160 {AD- 
A-031161 
IRON BASE ALLOYS/CORROSION 
Crevice corrosion by water vapour, carbon monoxide and 
methane in HTR coolants. The development of a model, 
2:37983 (AERE-R-7924(Rev)) 
IRON BASE ALLOYS/HOT WORKING _ 
Sulfidation-resistant alloy for coal 
report, 24 May-31 August 1976 "7.3686 36866 


3) 
IRON BASE ALLOYS/MAGNETOSTRICTION 
of rare earth-Fe, laves phase compounds, 
2:37960 (IS-4088) 


JAPAN/NUCLEAR MATERIALS MANAGEMENT 


IRON BASE ALLOYS/PHASE TRANSFORMATIONS 
Use of the reverse martensitic transformation and precipitation to 
on the strength and stability of austenite, 2:37924 (LBL- 
IRON BASE ALLOYS/ROCKWELL HARDNESS 
Rockwell C hardness of quenched high-purity iron-carbon alloys 
containing 0.09 to 1.91% carbon, 2:3 37933 
IRON COMPLEXES/REDOX POTENTIAL 
Pentacyanoferrate(II) complexes: evaluation of their formal 
potentials and mechanism of their quenching of tris(2,2'- 
bipyridine)ruthenium(II) luminescence, 2:38084 
IRON COMPOUNDS 
See also FERRITES 
IRON COMPOUNDS/COLLISIONS 
Research investigation of the physical interactions and 
associated with hypervelocity sub-micron particles. Final 
report, 2:38612 (N-76-297.14) 
TRON FLUORIDES/ELEC1RONIC STRUCTURE 
X-ray photoelectron spectroscopic studies of the electronic 
structure of transition-metal difluorides, 2:38045 
IRON ORES/ROASTING 
Roasting nonmagnetic taconites in a fluid bed using low-rank fuels 
as reductants. Report of emmeetions, 2:36889 (PB-255546) 
IRON OXIDES/CARBURIZATIO 
Sulfur poisoning of catalysts. ante y progress report, | 
October-31 December 1976 (Fuels synthesis from Hz and CO), 
2:37219 (PERC-0060-6) 
IRON OXIDES/FABRICATION 
Development of unidirectionally solidified eutectic ceramic 
matrix-metal composites. Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-030977) 
IRON OXIDES/PHASE STUDIES 
Phase separation in the system (Fe,Mn)O, 2:38015 
IRON OXIDES/SOLUBILITY 
Phase separation in the system (Fe,Mn)O, 2:38015 
TRON-NICKEL BATTERIES/CATHODES 
Stable nickel oxyhydroxide (NiOOH) (Patent; chemical 
reparation), 2:37704 
Iso (ONIC ATOMS/EMISSION SPECTRA 
Perturbed series, 2p°(P/sub 3/2, 1/2/)ns, of ions along the Ne I 
isoelectronic sequence (Quantum defect theory, Rydberg series 
ters Hartree-Fock method), 2:38690 
ISOELECTRONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Foldy-Wouthuysen transformation of quantum electrodynamics 
and relativistic corrections to the transition operator in two- 
electron systems, 2:38692 
ISOENZYMES/CATALYSIS 
Heterogeneity of arginases in rat tissues, 2:38444 
MERIZATION 


See CHEMICAL REACTIONS 
ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
ISOTOPE SEPARATION PLANTS/ISOTOPE RATIO 
Uranium-236 in light water reactor spent fuel recycled to an 


enriching plant, 2:37142 
ISRAEL/FOSSIL-FUEL POWER PLANTS 


Small system expansion with large nuclear 
technical feasibility and economic soundness, 2:37478 SdAEA. 
CN-36/191) 
ITALY/DOMESTIC SAFEGUARDS 
Experience on the application of saf ystems to the Italian 
puclear power plants, 2:37186 (IAEA-CN-36/315) 
ITALY/NUCLEAR INDUSTRY 
Development of an integrated nuclear fuel cycle ind to meet 
the needs of the Italian nuclear program, 2: 37501 (L -CN- 
36/303) 
ITALY/REACTOR SITES 
Development in siting for nuclear facilities (in Italy), 2:37612 
(IABA-CN- 36/305) 


J 


JAPAN/AIR POLLUTION CONTROL 
Environmen - tal pollution: trend of the air pollution control, 
2:38337 
JAPAN/BWR TYPE REACTORS 
Reduction of releases of radioactive effluents from light-water- 
power-reactors in 2: 166) 
JAPAN/FUEL REPROCESSING 
Ex; in construction of a fuel 
plant in Japan, 2:37112 (IAEA-CN-36/167) 
JAPAN MATERIALS MANAGEMENT 
Present status and development of the state's system of safeguards 
in Japan, 2:37184 (IAEA-CN-36/173) 


113S 


JAPAN/NUCLEAR POWER 
Public acceptance of nuclear development in Japan, 
2:37746 (AEA-CN- 36/ 
JAPAN/POLLUTION REGULATIONS 
Environmental pollution: trend of the air pollution control, 
2:38337 
Was the retreat from 1976 automotive exhaust gas emission 
standards made under correct technological 
2:38351 


JAPAN/PWR TYPE REACTORS 
Reduction of releases of radioactive effluents from light-water. 
power-reactors in Japan, 2:37364 (IAEA-CN-36/166) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JATR REACTOR/CONSTRUCTION 
ATR, FBR development in Japan, 2:37415 
Civil and architectural engineering works of the new prototype 
converter FUGEN, 2:37418 
JATR REACTOR/ENGINEERED SAFETY SYSTEMS 
Engineered safeguard systems for the prototype heavy water 
moderated, boiling light water cooled reactor 'FUGEN’, 
2:37679 
JATR REACTOR/REACTOR CHARGING MACHINES 
Development of fuel exchange equipment for the new prototype 
ATR ‘Fugen’, 2:37416 
JET ENGINE FUELS/COMBUSTION 
Experimental clean combustor program, al ite fuels addendum, 
phase 2. Final report, 2:37892 (N- 7622398) 
JET ENGINE FUELS/COMPARATIVE 
Experimental clean combustor program, alternate fuels addendum, 
phase 2. Final report, 2:37892 (N- 7622398) 
JET ENGINE FUELS/DECOMPOSITION 
Environmental degradation of fuels, fluids and related materials 
for aircraft. Final report 1 Dec 73-31 Jan 76, 2:37890 (AD-A- 


026908) 
JET ENGINE FUELS/IGNITION 
Ignition behavior of aviation fuels and some 
thesis, Munich Technical Univ, 2:37029 nN. '6-31360) 
JET ENGINE FUELS/LOSSES 
Study to evaluate intensity of and alternative methods for 
neutralization of DOD aircraft fuel spills. Final techical report 
Dec 74-Jun 75, 2:37003 (AD-A-025937) 
JET ENGINE FUELS/TESTING 
The impact of JP-4/JP-8 conversion on aircraft engine exhaust 
emissions. Interim technical report Jul 75-Feb 76, 2:37888 (AD- 
TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
of fast neutral beam injectors at Fontenay-aux- 
Roses, 2:38979 (AED-Conf-76-506-041) 
JET TOKAMAK/NEUTRAL BEAM SOURCES 
Development of fast neutral horas vn at Fontenay-aux- 
Roses, 38979 (AED-Conf-76- 
AK/PLANNING 


JET TOKA 
JET project (design proposal), 2:38934 (EUR-5516) 

JET TOKAMA EARCH PROGRAMS 
— fusion technology programme, 2:38930 (CONF-760935- 
Role of fusion in the future of nuclear power. A int of 

tatus of the roject and its su one 
2:3893 5-P3 


See JOYO REACTOR 
STELLARATO 


IR/PLASMA CONFINEMENT 
Plasma confinement in hybrid stellarator with 1=2 and 1=3 helical 
field, 2:38784 
<Stable Josephson junctions fabricated by frtting, 2:3812S 
le junctions fabrica yy fritti 
JOYO REACTOR/CONSTRU UCTION 
ATR, FBR development in Japan, 2:37415 
JPDR REACTOR/REACTOR DISM. 
Decommissioning of light water reactor, 2:37382 
JUNCTION DIODES/PHYSICAL RADIATION EFFECTS 
Some mathematical considerations regarding the calculation of 
it damage of devices due to EMP pulses. Technical 
rt, 2:38263 (AD-A-027534) 
ONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
JUPITER PLANET/PLANETARY MAGNETOSPHERES 
Relativistic electrons and whistlers in jupiter’s magnetosphere, 
2:38558 (N-76-23124) 


ERA Vol. 2, No. 15 


JUPITER PLANET/RADIATION BELTS 
Charged-particle absorption by Io. Interim report, 2:38557 (AD- 
A-033200) 
JUPITER PLANET/RADIOWAVE RADIATION 
A low-frequency radio survey of the planets with RAE-2, 2:38559 
(N-76-32080) 
JUPITER PLANET/SATELLITES 
Charged-particle absorption by Io. Interim report, 2:38557 (AD- 
A-033200) 


KANSAS/AIR POLLUTION ABATEMENT 
State environmental programs: a compendium of federal and state 
programs prepared for the congressional delegations, 2:38328 


State environmental programs: a compendium of federal and state 
programs prepared for the congressional delegations, 2:38328 
(PB-259663) 

IRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KASHIMA-1 REACTOR 
See SHIMANE-1 REACTOR 

KENTUCKY/COAL INDUSTRY 

Kentucky energy resource utilization program. Semiannual report 
1 Jan-30 Jun 1976, 2:37762 (PB-259122) 

KENTUCKY/ENERGY SOURCES 

Kentucky energy resource utilization progr»m. Semiannual report 
1 Jan-30 Jun 1976, 2:37762 (PB-259122) 

KENTUCKY/SURFACE MINING 

Erosion and sediment control. Surface mining in the eastern U.S. 
Volume I. Planning. Volume II. Design, 2:36896 (PB-261343) 
KERNFORSCHUNGSZENTRUM KARLSRUHE/PUREX 


Fuel reprocessing and waste treatment activities at the 
Nuclear Research Centre, 2:37127 (IAEA-CN-36/571) 
KERNFORSCHUNGSZENTRUM KARLSRUHE/ 
RADIOACTIVE WASTE PROCESSING 
Fuel reprocessing and waste treatment activities at the 
Nuclear Research Centre, 2:37127 (IAEA-CN-36/571) 


KEROSENE/COMBUSTION 
Experimental study of heat exchange on burning 2 number of 
kinds of liquid fuels, 2:37840 
KHARKOV LINAC/BEAM DYNAMICS 
Transverse instability of a high-current nanosecond beam, 2:38244 
KINK INSTABILITY 
Kink and tearing mode instabilities in a tokamak, 2:38880 (PPPL- 
Observations of large amplitude helical kink instabilities and field 
ins fart experiment CHBTX. 1). II, 2:38866 (INIS- 
mf-3440) 
KINK INSTABILITY/INSTABILITY GROWTH RATES 


Hydromagnetic-instability growth rates of a plasma column. 
Application of Ritz-Galerkin method, 2:38878 
KLEIN-NISHINA FORMULA/SERIES EXPANSION 
Approximations for hand calculators using small integer 
coefficients (Cross sections), 2:39036 


-ON ELECTRO! 
See ELECTRONS 
KRYPTON/DISTILLATION 
Low-temperature rectification for the separation of **Kr and 
133Xe from nuclear facilities, 2:37159 
KRYPTON/ELECTRON-ATOM COLLISIONS 
Study of atomic structure by means of (e, Ct  cmaaaas 
(Satellite structure, inner-shell ionization), 2: 


KRYPTON/ENTHALPY 
Thermodynamic consistency of vapor pressure and calorimetric 
data for argon, krypton, and xenon, 2:38757 
KRYPTON/ENTROPY 
i pressure and calorimetric 


ynamic of vapor 

data for argon, and xenon, 2:38757 

KRYPTON/PHOTOIONIZATION 
Multiple photoionization of the rare gases (Double and triple 
threshold behavior), 2:38619 
BOHUNICE REACTOR 

KYUSHU-1 REACTOR 

See GENKAI-1 REACTOR 
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LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY/CHIRAL SYMMETRY 
Quantum field theory with a chiral Lagrangian and low-energy 
meson physics, 2:38719 
LAKE ONTARIO/THERMAL POLLUTION 
Remote sensing report, Lake Ontario. A study of thermal 
discharges from Ginna Nuclear Power Station, Steam 
Power and Nine Mile Point Nuclear Power i 
2:38391 (PB-255591) 


See also LAKE ONTARIO 
/PLANKTON 


LAKES 
Archives of biological sciences, volume 24, number 3-4, 1972, 
2:38451 (TT-72-56002/03-04) 
LAKES/THERMAL POLLUTION 
Thermal loading of Hyco ech North Carolina. The effect of 
ong water on temperature and evaporation, 1966-1974. 


final), 2:38389 (PB-254989) 
LAKES WATER resources nvergation 


River, Vernon County, Wisconsin. Miscellaneous 
paper (final), 2:38364 (AD-A031415) 
Utah Lake-Jordan River hydrologic basins water 
management planning study. Volume I Final 238374 
D FILLS 


See SANITARY LANDFILLS 
LAND POLLUTION/LEGAL ASPECTS 
A collection of legal 
73, 2:37739 (PB-253 
LAND USE/ECONOMIC IMPACT 
Study of the impact of economic 
ew England. Phase 2: application of a oman to 


os Aly Deus teak 

2:38395 (PB-259555) 
USE/ENVIRONMENTAL IMPACTS 


with initial 
ew England. Phase 2: 
determine 


the economic and environmental mepeest 
industrialization at Westover Air Force Base. Final Report, 
2:38395 (PB.259555) 


using 


See RARE EARTHS 


BORIDES/COLLISIONS 
Research investigation of the physical interactions and 
associated with hypervelocity sub-micron particles. 
2:38612 (N-76-22214) 
CE EQUATION/NUMERICAL SOLUTION 


LASER FUSION REACTORS/DESIGN 
ual design study for a laser fusion (Comparative 
evaluations), 2:39007 (CONF-760935-P2) 
LASER FUSION R Ww 
First wall studies of a laser-fusion hybrid reactor design, 2:39008 
(CONF-760935-P2 


description formalism, 2:39012 
LASER FUSION REACTO IN REA 
Neutronic study of a laser fusion hybrid reactor design, 2:38921 
(CONF-760935-P2) 
LASER FUSION REACTORS/NEUTRON TRANSPORT 
THEORY 
Fusion-fission neutronics calculations for the laser solenoid, 
2:39009 (CONF-760935-P2) 
LASER FUSION REACTS 
—— assessment of laser-fusion power 


RS/PLANNING 
FU FUSION ACTORS/ RESEARCH (Conk 
fusion technology 


program, 2:39010 (CONF-760935-P3) 


LASER IMPLOSIONS 
Laser fusion experiments at 2 TW (Argus system; i 
T filled microspheres), 2:39013 (UCRL-7858 rel 
Diffractive ray tracing of laser beams, 2:39015 
LASER IMPLOSIONS/ EMISSION SPECTRA 
Laser beam target interaction. Volume I. 2.8 
Final 31 Mar 1974-15 Jan 1976, 2:38999 (AD-A-032453) 
LASER IMPLOSIONS/EMPLACEMENT 
Guidance system for laser targets (Patent), 2:39014 
LASER IMPLOSIONS/ENERGY — FER 
Laser beam target interaction. Volume II. Laser effects at 10.6 
microns. Final report, 31 Mar 1974-15 Jan 1976, 2:39000 (AD- 
A-032454) 
LASER IMPLOSIONS/FEASIBILITY STUD 
Alternative h to laser fusion, 2: 39016 
LASER IMPLOSIONS/INSTABILITY GROWTH RATES 
ey analysis on the stability of laser-driven-pellet implosion, 
LASER IMPLOSIONS/MATHEMATICAL MODELS 
Numerical simulation of laser fusion plasmas using a reduced 
description formalism, 2:39012 (UCRL-52215) 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Laser beam target interaction. Volume I. 2.8 microns a 
Final 31 Mar 1974-15 Jan 1976, 2:38999 (AD-A-032453) 
LASER MA’ 
Rare earth ion-host lattice interactions. X. Lanthanides in 
Y2SiBe2O;. Technical report, 2:38159 (AD-A-030849) 
LASER MATERIALS/CHEMILUMINESCENCE 
Project Labstar: study of the formation and structure of excited 
high-tem; metal compounds. Final report, 1 Apr 1973-31 
Mar 1976, 2:38172 (AD-A-033519) 
LASER MATERIALS/RESEARCH PROGRAMS 
Sensitization of Nd** laser and Faraday rotator glasses. Bi- 


monthly 4, 2:38179 (COO-4028-4) 
LASER MIRRORS/FABRICATION 


turning of optics, 2:38189 
LASER MIRRORS/POLISHING 
= — lishing of opticai surfaces. Final report, 2:38158 (AD-A- 


LASER RADIA TION/ABSORPTION 
Absorption of strong light by deep-impurity electrons in 
semiconductors, 2:38043 


LASER EFFECTS 
's manual. Final report, Jun 1975 Jun 1976, 2 38474 


AD-A-034239) 


LA RADIATION/DIFFRACTION 
Diffractive ray tracing of laser beams, 2:39015 
LASER RADIATION/HEALTH 
Sensitivity of the rhesus monkey cornea to 
heat uced by co2 laser radiation, 2:38493 (AD-A-026149) 
LASER IATION/TRANSMISSION 
- Transonic thermal blooming. Doctoral thesis, 2:38141 (AD-A- 


56) 
LASER RADIATION/WAVE PROPAGATION 

ARTEMIS: a diffraction model for laser light propagation, 
2:38187 (UCID-17381) 

LASER-PRODUCED P’ 

Preliminary design of ape power ity laser beam 
interaction with plasmas and dev t of a cathode 
laser amplifier. (Two-year program), 2:39004 

1 
LASER-PRODUCED PLASMA/ELECTRON DENSITY 

Anomalous intensities of satellites of resonance lines of hydrogen- 

like ions, 2:38798 
PLASMA/INSTASILITY GROWTH 


TES 
ee mo analysis on the stability of laser-driven-pellet implosion, 
LASER-PRODUCED PLASMA/ION EMISSION 
Fast-ion transport in laser-produced plasmas. Memorandum 
LASER-PA 2:39001 (AD-A-033271) 
-PRODUCED PLASMA/MAGNETIC FIELDS 
-temperature high-quality a. plasma uction by 
beam(s) wt ith magnetic 2:38852 


magnetic : 
interactions, 2:39005 (CEA-N-1949) 
-PRODUCED PLASMA/PARAMETRIC 
Efficiency of nonlinear mechanisms for saturation of parametric 
decay of electromagnetic wave into two plasmons, 2:38902 


115S LASER-PRODUCED PLASMA/PARAMETRIC 
LASER RADIATION 
Moment theory of self-trapped laser beams with nonlinear 
to 
Ion temperature measurement in a flowing collisionless plasma 
a GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Noncondensable gas effluents from geothermal power plants, 
2:37302 
_ FUSION REACTORS/MATHEMATICAL MODELS 


LASER-PRODUCED PLASMA/PLASMA EXPANSION 
Sensitive device for measurements of the momentum of laser- 
lasma, 2:38854 (IA-1321) 
LASER PRODUCED PLASMA/PLASMA WAVES 
Experimeital investigation of plasma created by CO laser 
irradiation of plane targets, 2:38885 (AED -Conf 76-506-015) 
LASER-PRODUCED PLASMA/TRANSPORT THEORY 


— charged icles transport routine for I laser-produced 
lasma, 
LASER-RAD IN HEATING 


A feasibility 4 pe of a linear laser heated solenoid fusion reactor. 
Final report, 2:38954 (PB-254414) 
LASER-RADIATION HEATING/NONLINEAR PROBLEMS 
Nonlinear heating of plasmas by high power lasers. Final report 
Aug 72-Jul 76 38998 (AD-A-0 1287) 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIBLIOGRAPHIES 
Sovrad: a digest of recent Soviet R and D articles. Volume 2, 
number 6, 1976. Interim report, 2:38154 (AD-A-028838) 
LASERS/ELECTRONIC CIRCUITS 
Laser transceiver electroinics. I. Final report 2 Oct 72-31 Aug 73, 
2:38137 (AD-912780) 
LASERS/OPERATION 
Effect of multimode laser ion on multiphoton absorption by 
atoms (Statistical analysis), 2:38688 
PUMPING 
Ager ped laser. Final technical report, 15 Aug 1975-15 
yom (6, 2:38167 
LASERS/OPTIMIZATIO) 
ARTEMIS: a diffraction ail for laser light propagation, 
2:38187 (UCID-17381) 
LASERS/PLASMA 
The plasma laser: population inversion in hydrogen plasmasc, 
2: $8175 (AD-A-034003) 
LASERS/POPULATION INVERSION 
Quasistable state of an amplifying medium with an infinite energy 
store, 2:38207 
er om Progress report 
njection laser for hi ta-rate communication. 
No. 2, 2:38171 (AD-A-033415) 
LASERS/RESONANCE 
An experimental inves of the resonant modes of a rooftop 
laser (Thesis), 2:3817 TAD. AW034006) 
LASERS/USES 
Goddard laser ee and their accuracies, 2:38182 (N-76-22531) 
LATTICES (REACTO 
See REACTOR LA AT TICES 
LAYERS/THERMAL CONDUCTION 
Solution of the generalized, nonlinear, non-steady-state 
heat transfer through multilayered walls, 2: 3821 14 
f 1 liq uth temperature, 
rption of lead from liquid bism ime, and 
lead concentration effects), 2:37908 (IS-T-745) 
LEAD/CREEP 
Investigation of the kinetics of creep of metals in the transition 
stage at various temperatures, 2:37950 (SAND-77-6002) 
EAD/EMISSION SPECTROSCOPY 
detection limits and sample nebulization efficiencies 
of an improved ultrasonic nebulizer and a conventional — 
pneumatic nebulizer in inductively coupled 
emission spectrometry, 2:38063 
pproximations for ic i i 
coefficients (Cross sections), 2:39036 
LEAD/PHASE TRANSFORMATIONS 
Softening of superconductors with an anomalous thermal 
conductivity, 2:37968 


-state problem of 


The bainite and massive transformations in Ti-X eutectoid 
oie Interim report 31 Aug 75-31 Jul 16 2:37920 (AD-A- 
LEAD/PHOTOELECTRIC 


A for hand calculators using small integer 
pproximations for ic’ 
coefficients (Cross sections), 2:39036 
LEAD/PROXIMITY EFFECT 
Electron tunneling and the proximity effect in Pb-Cd thin films, 
2:37962 (IS-T-738) 
D/STRAIN SO 


Softening of superconductors with an anomalous therma! 
conductivity, 2:37968 
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/ TUNNEL EFFECT 
Electron tunneling and the proximity effect in Pb-Cd thin films, 
2:37962 (IS-T-738) 
LEAD 210/RADIOECOLOGICAL CONCENTRATION 
Natural radionuclides in industrial and rural soils (In fly ash from 
coal-fueled power a 2:38358 
ALLOYS/MAG C SHIELDING 
lication and flux shielding in annular superconductors, 
(SLAC-PUB-1810) 
LEAD ALLOYS/PHASE TRANSFORMATIONS 
Softening of superconductors with an anomalous thermal 
conductivity, 2:37968 
LEAD ALLOYS/STRAIN SOFTENING 
Softening of superconductors with an anomalous thermal 
conductivity, 2:37968 
LEAD ALLOYS/SUPERCONDUCTIVITY 
Field replication and flux shielding in annular superconductors, 
2:37964 (SLAC-PUB-1810) 
COMPOUNDS/RADIOLYSIS 
Organometallic liquids as potential dosimetric materials: a pulse 
radiolysis study of the tetra-alkyl compounds of Si, Sn and Pb. 
Technical note, 2:38093 (AD-A-033409) 
LEAD FLUORIDES/OPTICAL PROPERTIES 
Antireflection coatings for calcium fluoride laser windows for 5.3 
microns. Final technical report, 1 Oct 1974-1 Mar 1976, 2:38170 
(AD-A-033103) 
ACID BATTERIES/CATHODES 
Progress of the discharge reaction of positive active masses of the 
lead-acid storage battery, 2:37706 
Study of the cyclic performance of submarine type lead-acid 
“aa batteries by examination of the positive plate structures, 
2:37697 (AD-A-033764) 
LEAD-ACID BATTERIES/CHEMICAL REACTION KINETICS 
Study of the cyclic performance of submarine type lead-acid 
——- batteries by examination of the positive plate structures, 
2:37 (AD-A-033764) 
LEAD-ACID BATTERIES/DESIGN 
Impact-resistant cell for lead-acid storage batteries (Patent; 
electrodes at angle do not block gas bubbles), 2:37691 
Water activation and pressure —— of electrochemical 
batteries (Patent; electrolyte restoration after deployment in 
deep water), 2:37692 
LEAD-ACID BATTERIES/ELECTROLYTES 
Measuring acid density in storage batteries 0 2:37703 
A D BATTERIES/FABRICATIO 
ustrial accidents and hygiene series, No.6 in 
"ihe manufacture of storage Pinal report, 37690 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
Axis ic aspheric figuring for the small shop, 2: 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
LEPTON REACTIONS/CASCADE SHOWERS 
Connections between lepton-induced and hadron-induced 
multiparticle reactions, 2:38717 (SLAC-PUB-1820) 
LEPTON-HADRON INTERACTIONS/DEEP 
SCATTERING 


Deep-inelastic by and 
bremsstrahlung of gluons, 2:38714 
IMAL ABERRATIONS 
uman cancer, 2:38418 
LEUKEMIA/KARY' E 
uman cancer, 2:38418 
LEVITRON DEVICES/PLASMA 


heating currents in the collisional 
2:38775 (CEA-CR-10(Vol.1)) 
LI-DRIFTED SI DETECTORS/PERFORMANCE 


Analysis of a semiconductor detection system for measuring 
radioactive noble gases, — 38255 (AD-A-034280) 

of §-aminolevulinate 2, yrinogen-I 
synthase, and a in erythrocytes from anemic 
mutant mice, 2:38414 
LIGASES/TETRAHYMENA 
Absence of structural i i 
lasmic leucyl-tRNA from Tetrahymena 

pyr ormis, 2:38442 

Roastin; ic taconites in a fluid bed using low-rank fuels 

juctants. of investigations, 2:36889 255546) 


LIMITERS/SP’ 
See LINEAR 


ACCELERA 
See also KHARKOV LINAC 


LASER-PRODUCED PLASMA/PLASMA EXPANSION 116S Po 
) 
Experi tal observation of enhanced plasma loss due to ohmic 


cow 
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ORELA 
LINEAR ACCELERATORS/DESIGN 
Physics Division annual review, 1 April 1974-31 March 1975 
’ (Argonne National Laboratory), 2:38720 (ANL-75-75) 
LINEAR ACCELERATORS/USES 
Linear accelerator-breeder (LAB): a preliminary analysis and 


2:38236 (BNL-50592) 
PINCH TYPE REACTORS/SCALING LA’ 
for linear theta pinch fusion ~ 0 2:38926 


Machine parameters 
(CONF-760935-P3) 
LINEAR THETA PINCH DEVICES/ENERGY LOSSES 


4020-1) 
LINEAR THETA PINCH DEVICES/SCALING LAWS 
hine parameters for linear theta pinch fusion reactors, 2:38926 
(CONF-760935-P3) 
LINEAR Z PINCH DEVICES/ELECTRODES 
Electrode regime of noncylindrical Z pinch, 2:38843 
LINEAR Z PINCH DEVICES/SAUSAGE INSTABILITY 
Numerical and + ae studies of the nonlinear sausage 
instability. randum report, 2:38858 (AD-A-028716) 
LINEAR Z PINCH DEVICES/SHOCK WAVES 
Shock structure in deuterium-xenon mixture, 2:38895 
LIPASES/BIOCHEMICAL REACTION KINETICS 
Apoproteins of human high Isolation 
and characterization of the peptides of sephadex fraction V- 
from normal subjects and patients with 
(Rats), 2:38405 


See also LIPOPROTEINS 
LIPIDS/BIOCHEMICAL REACTION KINETICS 
Induction of cell-mediated immunity to chemically modified 
antigens in guinea pigs. II. The interaction between lipid- 
conjugated antigens, macrophages, and T lymphocytes, 2:38410 
LIPIDS/BIOCHEMISTRY 
Induction of cell-mediated immunity to chemically modified 
antigens in guinea pigs. I. Characterization of the immune 
response to lipid-conjugated protein antigens, 2:38409 
LIPOPROTEINS/BIOCHEMICAL REACTION KINETICS 
of human serum high density Isolation 
characterization of the peptides of sephadex fraction V 
Sens normal subjects and patients with 
(Rats), 2:38405 
LIPOPROTEINS/CHEMICAL ANALYSIS 
Structure of human serum li inferred from 
compositional analysis, 2:38412 
LIPOPROTEINS/MATHEMATICAL MODELS 
Structure of human serum li roteins inferred from 


IN 
Process and us for liquefying natural gas (Patent), 2:37037 
LIQUEFIED PETROLEUM ASES/PRODUCTION 
of floating process units, 2:37035 
/ULTRASONIC 


ropagation in 
A model), 2:38033 (CONT. 7608841) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID fata FLOW 
Temperature and eddy diffusivity distributions in 
flow. Master's thesis, 238011 (PB-253278) 


W. 
See also WASTE WATER 
LIQUID WASTES/COMBUSTION 
Waste POL di through energy recovery 
1974-1 Jun 1976, 2:37231 (AD-A-031783) 
ELECTRON-ATOM COLLISIO: (Total and 
in electron-atom scattering 
ifferential cross sections, 0.6 to 10 eV, scattering i 
review), 2:38644 
IN REACTIONS 
bg aap safety aspects of candidate breeding materials for 
fusion reactors, 2:38952 (CONF-760935-P3) 
Gas production apparatus (Patent), 2:37198 
Neutronic cree consistency analysis for lithium blanket and shield 
2:38950 (CONF-160935-P3) 
ALLOYS/NEUTRON REACTIONS 
Congeniencitity aspects of candidate breeding materiais for 
fusion reactors, 2:38952 (CONF-760935-P3) 
RO ARATION 


uid ing and 
tritium control 38992 (CONF 4609 35-P3) 


smectic-C liquid crystal 


fuily turbulent 


Final report 1 Feb 


LITHIUM COMPOUNDS/CRYSTAL STRUCTURE 


transmission electron y in ceramics (Lithium 
ferrite), 2:38014 (LBL-5758) 
LITHIUM COMPOUNDS/ORDER-DISORDER 


TRANSFORMATIONS 
= of transmission electron microscopy in ceramics (Lithium 
lerrite), 2:38014 (LBL-5758) 
COMPOUNDS/PRECIPITATION 
of transmission electron microscopy in ceramics (Lithium 
ite), 2:38014 (LBL-5758) 
LITHIUM FLUORIDES/CRYSTAL FIELD 
Rare earth ion-host lattice interactions. 6. Lanthanides in LiYF,. 
Technical report, 2:38038 (AD-A-033902) 
LITHIUM IONS/PHOTOELECTRIC EFFECT 
ions (Cross sections, angular distribution, Wigner law, 
resonance, threshold behavior), 2:38639 
LITHIUM OXIDES/PERMEABILITY 
Mathematical models describing generation and diffusion of 
tritium and helium-4 in solid breeders for fusion reactors, 
2:39028 (UCRL-52212) 
-CHLORINE BATTERIES/ANODES 
Studies on the alkali metal alloy-chlorine secondary battery 
(Liquid and solid electrodes), 2:37707 
LITHIUM-SULFUR BATTERIES/DESIGN 
Development of iithium-metal sulfide batteries for load leveling. 
Progress report, 2:37699 (PB-253164) 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Development of lithium-metal sulfide batteries for load leveling. 
Progress report, 2:37699 (PB-253164) 
LIVER/MITOSIS 


Absence of mitotic reduction in regenerating rat livers exposed to 
ultrasound, 2:38498 
LIVER/RADIATION INJURIES 
Mucormycotic hepatic lesions resembling bacillary 
hemoglobinuria infarcts in irradiated calves, 2:38475 
LIVER/SCINTISCANNING 
Calibration methods for measuring splenic sequestration by 
external scanning (*'Cr tracer 2:38436 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DFR REACTOR 
JOYO REACTOR 


LMFBR TYPE REACTORS/ELECTROMAGNETIC PUMPS 
ee of high-delivery high-temperature induction pumps, 
2:374. 
LMFBR TYPE REACTORS/FISSION PRODUCT RELEASE 
Carbon-14 production in nuclear reactors, 2:37614 (ORNL/ 
NUREG/TM-12) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Evaluation of plutonium, uranium, and thorium use in power 
reactor fuel cycles, 2:37366 (IAEA-CN-36/402) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
vanced safety analysis eighth quarterly report, June-August 
1976, 2: 37623 ( (GEAP-14038-8) 
LMFBR fuel analysis. Task A: oxide fuel dynamics. Final report, 
July 1, 1975-September 30, 1976, 2:37652 (NUREG.0146) 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Advances in carbide fuel element development for fast reactor 
application, 2:37422 (IAEA-CN-36/108) 
Nonequilibrium behavior of fission gas bubbles with emphasis on 
the effects of the equation of state, 5. 37425 (NUREG D186) 
LMFBR TYPE REA RS/FUEL PINS 
ELEKTRA: computer program for the temperature distribution 
in a directly electrically heated UO. pin with transient power 
(LMFBR; ELEKTRA code), 2:37435 (EURFNR- 
1322) 


Identification device for nuclear reactor assembly pins (Patent; 
2:37429 
UO,-PuO; fuel pin irradiation DFR-435. Evaluation of the test 
results on the irradiated fuel 2:37437 (EURFNR-1351) 
LMFBR TYPE REACTORS, FUEL-CLADDING 


INTERACTIONS 
Prediction of fuel-cladding chemical interaction in irradiated 
mixed-oxide fuel rods, 2:37421 (GEAP-14075) 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 


Acoustic detection of sodium in the Fuel Failure 
(FFM) for test bundles 5D and 3B, 2:37597 (ANL-CT-76-5) 
Nuclear reactor measurement system (Patent), 2:37427 
LMFBR TYPE 
Advanced safety analysis th quarterly report, June-August 
1976, 2: 37623 ( (GEAP- 14038-8) 


1178 LMFBR TYPE REACTORS/MELTDOWN 
MONJU REACTOR 
PFR REACTOR 
PHENIX REACTOR 
SBR-5 REACTOR 
LIPOPROTEINS/MOLECULAR STRUCTURE 
Structure of human serum — inferred from 
compositional analysis, 2:38412 
LIPS 
See ORAL CAVITY 


LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 
Economic considerations of plutonium utilization in the nuclear 
power strategy of Finland, 2:37367 (IAEA-CN-36/431) 
Plutonium bearing oxide fuels for recycling in thermal reactors 
and fast breeder reactors, 2:37502 (IAEA-CN-36/561) 
LMFBR TYPE REACTORS/PRIMARY COOLANT 


behaviour of thin cylindrical 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
— into account of low-cycle fatigue in design of liquid metal 
fast breeder reactor components, 2:37955 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Hypothetical core disruptive accident experiments 0 on simple fast 
test reactor models, 2:37686 
Nonequilibrium evaporation and condensation during a uranium 
dioxide fuel expansion, 2:37680 
LMFBR TYPE REACTORS/REACTOR CORES 
Core of a fast neutron nuclear reactor (Patent), 2:37430 
LMFBR TYPE REACTORS/REACTOR LICENSING 
Licensing decisions and safety research related to LMFBR 
accidents, 2:37648 (IAEA-CN-36/576) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Mass transfer of steels for FBR in sodium loop. Mitsubishi 
technical bulletin (Stainless steel-304; 2 1/4 Cr-1 Mo steel), 
2:37426 (PB-257471) 
Steels for the try! rimary circuits of the sodium cooled breeder 
reactors, 2:37419 (CEA-CONF-3689) 
analysis technology for high-temperature design, 
4 
LMFBR TYPE REACTORS/REACTOR SAFETY 
ig decisions and safety research related to LMFBR 
2:37648 (LAEA-CN-36/576) 
Safety of sodium-cooled fast reactors, 2:37638 (IAEA-CN-36/342) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Heat protection system for fast neutron nuclear reactor vessel 
connector ring (Patent), 2:37428 
LMFBR TYPE REACTORS/RHR SYSTEMS 
Advanced safety analysis eighth quarterly report, June-August 
1976, 2:37623 (GEAP-14038-8) 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Developments in reprocessing technology for high-temperature 
and fast breeder fuels, 2:37106 (IAEA-CN-36/14) 
+ sath of fast reactors fuels technology, 2:37126 (IAEA- 
LMFBR TYPE REACTORS/STEAM 


— materials engineering nin report, 
ne 1976, 2:37420 (GEAP- re 9) 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/RESIDENTIAL SECTOR 
Assessing the potential for optimal utilization of off-peak pen gene 
Volume III. Biddeford demonstration. Final report, 2:3 
(PB-254776) 
GALAXY 
See MILKY WAY 
at Valley, (160° to 219°C) 2:37300 
'SGS-OFR- 
LONG VALLEY/HEAT prediction 
at Long Valles Valley, Cahif to (180° t0 219 357300 
SGS-OFR-76-469) 
P tion ifer temperatures in the 
system at Long Valley, California (160° to 219°C), 2:37300 
SGS-OFR-76-469) 


Geochemical 
system at Lon alley, (16010213 219°C) 287300 


LOSS OF COOLANT 
Studies on the failure of boundary and loss of coolant 
accident, 2:37645 -CN-36/548) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Uncertainties in radioactivity release from LWR plants under 
LOCA conditions - and consequences, 2:37641 
(IAEA-CN-36/433) 
LOSS OF COOLANT. FAILURE _ 


ELEMENT 
Behavior of LWR fuel elements under accident 
2:37626 ([AEA-CN-36/124) 
LOSS OF COOLANT/HEAT TRANSFER 
Post critical heat flux heat transfer to water in a vertical tube, 
2:37660 (PB-262209) 
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LOSS OF COOLANT/VOID FRACTION 
Post critical heat flux heat transfer to water in a vertical tube, 
2:37660 (PB-262209) 
FACILITIES 
Strategic Petroleum Reserve. Draft environmental Set 
statement for Weeks Island Mine, 2:37016 (FEA/S- > 
LOW LEVEL COUNTERS/LI-DRIFTED SI DETECTO 


Analysis of a semiconductor detection system for vow rl 
radioactive noble oe 2:38255 (AD-A-034280) 
LT-3 TOKAMAK/RUNAWAY ELECTRONS 
Runaway electron samme in the LT-3 tokamak, 2:38956 
Ion heating at the disruptive instability in the LT-3 Tokamak, 
2:38772 (CEA-CR. 10(Vol.1)) 
ICANTS 
See also LUBRICATING OILS 
LUBRICANTS/PERFORMANCE 


Fluids, lubricants, fuels and related materials. Part II. Final report 
1975, 2:36996 (AD-A-031621) 


See also WASTE OILS 
LUBRICATING OILS/COMBUSTION 
The burn-off of waste lubricating oils in Coast Guard 
lants. Executive summary, 2:37002 (AD-A-034180) 


IN 
Lunar heric com: t. Final report, 1 Jun. 
197 30 Sep. 1975, 2985 2:38560 60 (N- 52089) 
LWGR TYPE CTORS/REACTOR SAFETY 


fie boing water reactors ors 37400 (AEA-CN-30/341) 


Quantitative correlation of it adenylate cyclase 
with to levodopa in various mice, 2:38429 
LYMPH / BIOCHEMICAL REACTION KINETICS 
Induction of cell-mediated immunity to chemically modified 


/IMMUNE 
“yeeie of adult rat lymphoid iferative 
lo neonatal serum, 2:38427 


LYMPH IOSENSITIVITY 
tization of mammalian cells by diamide, 2:38453 (N-76- 
1 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACROPHAGES/BIOCHEMICAL REACTION KINETICS 

tigens in guinea pigs. II. The interaction between lipid- 


uctivity and lattice instabilities. Final inal report, 1 Oct 
hy hy 1976, 2:37958 (AD-A-031231) 
24/COSMOCHEMISTRY 


Gamma ray lines from 2:38552 (N-76-33117) 
MAGNESIUM ALLOYS/HARD 
with solute pairs (Patent), 2:37914 
IRPTIVE PROPERTIES 


Alloy solution 
MAGN lu (Patent), 2:37914 
solution ith solute pai it), 2: 
MAGNESIUM OXIDES/ACOUSTIC EMISSION TESTING 


of CTR electrical insulators acoustic 
ues, 2:39020 (CONF-760935-P2) 
MAGNESIUM ES/CHEMICAL PREPARATION 
of M crystals grown by 
M OXIDE ition, 2:38011 
MAGNESIUM XID tionally solidified 
Development of 


solidified eutectic ceramic 
matrix-metal com; Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-0 
MAGNESIUM OXIDES/OPTICAL PROPERTIES 


MgO single crystals grown by 
vapor ition, 2:38011 
MAGNET CO TIPOLAR CONFIGURATIONS 


Magnetic well for plasma confinement (Patent), 2:38976 


LMFBR TYPE REACTORS/PIPES 118S Po 
LMFBR TYPE REACTORS/PIPES 
Application of fracture mechanics to the prediction of rupture 
a behaviour of thin cylindrical structures, 2:37432 
Application of fracture mechanics to the prediction of rupture 
wer 
) 
L 
Levels of 5-aminolevulinate dehydratase, uroporphyrinogen-I 
synthase, and 1-1 ocean IX in erythrocytes from anemic 
mutant mice, 2:38414 
A antigens in guinea pigs. II. The interaction between lipid- 
conjugated antigens, macrophages, and T lymphocytes, 2:38410 
— jum transport in ——— lymphocytes treated with 
utinin, 2: 
LYMPHOCY TES/ CENTRIFUGATION 
] Plateletpheresis residues: a source of large quantities of human 
blood lymphocytes, 2:38417 
M 
MAGNES 
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MAGNET COILS/SHAPE 
Some analytical results for toroidal 
elon x (IPP. 


minor cross-sections, 2 4 / 
ge Tokamak ex: 
:38968 
MAG COILS 
Structural considerations for a Totoeak fe fusion reactor, 2:38973 
MAGNETIC 
Behavior of auroral zone total electron content during substorms, 
2:38573 (AD-A-031314) 
MAGNETIC COILS 
See MAGNET COILS 
MMapwetic bubble domains (a bib with abstracts). Report 
u a y 
for 1 1976, 2:38008 NTR 76/0793) 


MAGNETIC TERIALS/PHYSICAL RADIATION EFFECTS 
ic bubble domains (a biblio, y with abstracts). Report 
for 1964- 1976, 2:38008 (NTI 76/0798 
MAGNETIC OR TYPE REA ATOM 
BEAM INJECTION 
Monte Carlo studies of reactor neutral beam 


mirror fusion 
2:38818 (CONF-760935-P2) 
MAG: C MIRROR TYPE REACTO) 


for Yin-Y: standard 
mirror, field reversed mirror, and anne, 
2:38914 (CONF-760935-P2) 

GNETIC MIRRORS 


See also MX DEVICES 
Rapid plasma heating by collective interaction 
Col ive interactions, using 
turbulence and relativistic electron beams, 238777 (COO-3i65- 


9) 
MAGNETIC 
turbulence and relativistic electron beams, 2:38777 (COO- 165- 


MAGNETIC MONOPOLES/FLUX DENSITY 
Relation between 


mass and primary monopole flux. 
Interim 2:38712 (AD-A-030046) 
MAGNETIC MONOPOLES/MASS 
Re between monopole mass and primary monopole flux. 


iC SHIELDING, 


“Magnetic shied /SUPERCO 


INDUCTING FILMS 


alent heric current method, 
Equivalen: tno for 8-9 November 1969 magnetic 


2:38588 (PB-247916-55/SL) 
MAGNETIC STORM REGIONS 
Geopole Coerarnee ta summary 1 July 1974-31 March 1976. 
Final 1 Jul 73-30 Jun 76, 2:38574 (AD-A-031494) 
MAGNETO: IRODYNAMIC CHANNELS 
See MHD CHANNELS 


hydrodynamics, 
2:38804 (AD-A-0331 
MAGNETOHYDRODYNAMI 


boundaries in sp&ce. Interim report, 2:38601 (AD-A- 
COMPRESSORS/FAR ULTRAVIOLET 


emitted from a 2 2:38802 


Observation of 


bow shock 
(500 to 3500 eV), shook proton at he 623118) 
MAGNETOSPHERE 


synchronous orbit satellite. Air force 


the magnetosphere to the 


lunar orbit. M.S. thesis 


Plasma of a 
MAGNETOS! 
Electromagnetic 
ionosphere, 2:38589 (N-76-25701) 


wave 
shock wave modeling of cere 


Final report 1 Jul 1974- 


instabilities to shock structures. 
th enhanced electrons. 


Nuclear burst induced shock wave modelling of energetic electron 
into the magnetosphere: application of streaming 
shock structures. Final report 1 Jul 1974- 
1976, 2:38593 | 

VIf emissions associated ic electrons. 
2: 38598 (AD-A-031354) 

outed vif pi reversal e the magnetosphere. 


2:38600 (AD-A 
MAGNETOS HERE/WHISTLERS 


A controlled vif phase-reversal e the magnetosphere. 
Interim report, 2:38600 


See also RODENTS 


mammals using No. 17. Environmen' 
M h 1976-3, 2:37053 (NP-21652) ; 


1863.2 2:37053 (NP-21652) 


See also CHILDREN 
PERSONNEL 
MAN/RADIATION DOSE DISTRIBUTIONS 


Computer code for calculatin 
2:38476 es 138) 
'ECTROSCOPY 


‘ANESE/EMISSIO! 

Multielement detection limits and sample nebulization efficiencies : 
of an improved ultrasonic nebulizer and a conventional : 
pneumatic nebulizer in ed coupled plasma-atomic ¥ 


The bainite and massive transformations in Ti-X eutectoid ee 
Interim report 31 Aug 75-31 Jul 76. 2:37920 (AD-A- : 


report, 24 May. 31 1976 


3) 
MANGANESE ALLOYS/MAGNETIC PROPERTIES me 
properties of uranium and plutonium laves phases with a 
3d transition elements, 2:37966 : 
MANGANESE ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress May 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons 2:38005 (COO-3 158-58) 
of the high ture p of alloy steels. 


Thermodynamics 
Final 1 Jun 1331 M Mar 7 76, 2:37918 PAD A-026772) 
FLUORIDES/ELECTRONI STRUCTURE 
X-ray spectroscopic studies of the electronic 
structure of 


transition-metal difluorides, 2:38045 
MANGANESE OXIDES/PHASE STUDIES 


Phase toe in the system (Fe,Mn)O, 2:38015 
MANG. IE OXIDES/SOLUBILITY 
Phase ion in the system (Fe,Mn)O, 2:38015 


See PRESSURE GAGES 
MANURES/ANAEROBIC DIGESTION 
Evaluation of the use of ultural residues as an energy. 
feedstock. Volume I, 2:37215 (PB-260763) a 
Evaluation of the use of tural residues as an energy _ 
feedstock. I, 2:37215 (PB-260763) 
/INVENTORIES 


Evaluation of the use of agricultural residues as an energy 
feedstock. Volume II, 2:37216 (PB-260764) 
MANY-BODY PROBLEM/HIGH SPIN STATES 
Test of —— methods on an exactly soluble model with 
superconductivity (Self-consistent 
1; self-consistent cranking pus rou; variation after 
pec EACTOR 
REACTOR 
See PHENIX REACTOR 


ee MARCOULE PHENIX REACTOR 
MAGNETOSPHERE /MAGNETIC FIELDS 
Possibility for distinguishing magnetospheric and ionospheric 
=e field disturbances near the magnetic equator, 2:38603 
(N-76-22800) 
MAGNETOSPHERE/NUCLEAR EXPLOSIONS 
\MMALS 
RS/RE 
MIITOr NYOrids: 4 status repo production), 2:38922 RUMINANTS 
CONF-760935-P2 ey dynamics and marine mammal management policies, 
MAMMALS/DISTRIBUTION 
Preliminary baseline investigations of furbearing and ungulate 
| 
3 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/INCOMPRESSIBLE FLOW 
— turbulence in two-dimensional magnetohydrodynamics, 
:38700 (N-76-22999) 
MAGNETOHYDRODYNAMICS/RESEARCH PROGRAMS 
/ TURBULENT FLOW 
oe turbulence in two-dimensional magnetohydrodynamics, 
:38700 (N-76-22999) 
‘ustabl - (Patent), 2: 
MAGNETOPAUSE 
033 MANOMETERS 
MAG! 
RADIATION 


ECOSYSTEMS 
LANET, 


concept in lan the mars 


See AQUA‘: 


, 2:38113 
VE RADIATION 
A low-frequency radio ene — the planets with RAE-2, 2:38559 
(N-76-32080) 
VIKEN REACTOR/BLOWDOWN 
Dynamic loading of containment during blowdown: Review of 
experimental data from Marviken and Brunsbuettel, 2:37684 
Investigations of the fluctuating pressure field in the suppression 
of the Marviken containment durin; 37676 
Full scale reactor safety ex performed in the Marviken 
Power Station Sweden, 31632 | (AEALCN. 36/284) 
MASSACHUSETTS/RAPID TRANSIT SYSTEMS 
Assessment of community planning for mass transit. Volume 3. 
Boston case 37754 2:3 7724 (PB-253681) 
MASSACHUSETTS INSTITUTE TECHN. ALCA 
See ALCATOR DEVICE 
VECTOR MESON MODEL 
See GLUON MODEL 
POLICY 
raw ad 2:37742 
MATE IALS/RESEARCH PROGRAMS 
Basic and applied research in materials. Annual technical report, 1 
Jun 1975.40 Jun 1976 (Materials Research Center, Northwestern 
Univ.), 2:37900 (AD-A-034074) 
is sciences research. Annual technical 1 Jul 1975-30 
(Materials Research Lab., Univ. of is, Urbana- 
Champaign), 2:37898 (AD-A-027469) 
MATERIALS RECOVERY/ACCOUNTING _ 
Resource recovery plant implementation: for 
officials; accounting format, 2:37835 wih 255143) 
MATERIALS RECOVER Y/MANAGEMENT 
Resource recovery plant implementation: Guide for municipal 
Officials; interim por’ rt, 2:37832 (PB-259139) 
Resource recovery plant implementation: guides for municipal 
officials; inarkets, 2:37833 (PB-259141) 
Resource recovery — implementation: guides for m 
officials; risks an contracts, 2: 37834 (PB-259142) 
Resource recovery plant implementation: guides for 
Officials; accounting 2:37835 (PB-259143) 
Resource recovery plant implementation: guides for municipal 
Officials; technologies, 2:37836 (PB-259144) 
MATERIALS RECOVERY/MARKET 
Resource recovery plant implementation: guides for municipal 
Officials; 37833 (PB-259141) 
MATHEMATICS 
Mathematics for ener, 9033 (PB-252463) 
MEASURING INSTR 
See also BOLOMETERS 
DENSIMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
PRESSURE GAGES 
PYROMETERS 
RADIOMETRIC GAGES 
SEISMOGRAPHS 
MEASURING INSTRUMENTS/SENSITIVITY 
Selection and sensitivity requirements for blowout control 
detection instruments (Mud flowline sensors and mud pit level 
recorders), 2:36959 
iG METHODS/STANDARDS 
The EPA program for the standardization of stationary source 
test : a review. Final report, 238321 (PB- 
MEAT/PRODUCTION 
Energy requirements of alternate beef production systems. Final 
2:37823 (PB-255289) 
CAL DRAFT COOLING TOWERS/NOISE 
Noisiness of cooling towers and fan cooling towers, 2:37314 
CAL STRUCTURES/CREEP 
Finite — solution of creep problems involving rapid cyclic 
loading, 2:37567 
Theoretical and experimental investigation of creep problems with 
variable temperature, 2:37566 
MECHANICAL STRUCTURES/DESIGN 
Techniques for the design of highly damped structures (Damping 
of seismic effects), 2:37666 
MECHANICAL STRUCTURES/DYNAMIC LOADS 
Impact loads on beams on elastic foundations, 2:38110 
MECHANICAL STRUCTURES/HOLOGRAPHY 
to structural components, 2:38226 
STRUCTURES/IMPACT SHOCK 
“Dynamic response of mulispan beam transverse impact 
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Finite element formulation and solution of a class of contact- 


problems in contimuum mechanics, 2:37665 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Direct solution procedure for calculating time-varying stresses in 
—— systems by the principles of variational calculus, 
MEDICINES 
See DRUGS 


Suppression of melanoma cell tyrosinase activity and 
tumorigenicity after incorporation of bromouracil for one or 
two divisions (Mice), 2:38423 

report, June-August 
1976 (LMFBR), 2: 37623 (G EAP. 14031 14038-8) 
vanced report, June-August 
1976 (LMFBR), 2: 37623 EAD 1403 14038-8) 
aad June-A' 
uarterly report, June-August 
1976 2: 2: 37623 (G EAP. 
Y/BIOLOGICAL A ON 
=e cleithrum bones from Atlantic Cod (Gadus morhua), 
MERCURY/ELECTRON COLLISIONS 
— of electrons by resonance scattering (Review), 
ation of exchange scattering by spin 
electrons in excitation of mercury (Threshold to 8 eV, 
depolarization, charge exchange, cross sections), 2:38659 
Phase shift analysis and dispersion relations (Cross sections, 
CURY/ENERGY LEVELS 
Direct observation of exchange scattering by spin flip of polarized 
electrons in excitation of mercury (Threshold to 8 eV, 
larization, charge —— cross sections), 2:38659 
MER Y/FLUID 
Eddy diffusivity of heat transfer in the radial direction for 
turbulent flow of mercury in annuli, 2:38223 
MERCURY/HEAT TRANSFER 
Eddy diffusivity of heat transfer in the radial direction for 
turbulent flow of mercury in annuli, 2:38223 
MERCURY/METABOLISM 
2.50082 
MERCURY/TO: 
Clinical pion of mercury (Review), 2:38492 
esearc velopment on characterization 
rena report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 
A 
Y PLANET/RADIOWAVE RADIATION 
A low-frequency radio survey of the planets with RAE-2, 2:38559 


(N-76-32080) 
MESOSPHERE/IONIZATION 
Synopsis of ionization sources in the mesosphere and stratosphere, 
1979 solar — inal report, 2:38576 (AD-A-032698) 
METABOLIC 
Apoproteins of human serum lipoproteins. Isolation 
and characterization of the peptides ot sephadex fraction V 
from normal subjects and patients with i 
(Rats), 2:38405 
‘AG. 
See UNIVERSE 
METAL INDUSTRY/AIR POLLUTION CONTROL 
Isothermal model investigation of fume extraction systems for the 
scrap burner at F | (PB-258934) 
Small TAL INDUSTRY the metals ind calkgreund study. Final 
ustry: a 
report, 2:37733 (PB255649) 


METAL INDUSTRY/ENERGY CONSERVATION 
fuel effectiveness in the iron and steel and 


industries. Final report, 2:37822 (PB-254042) 
METAL INDUSTRY /ENERGY CONSUMPTION 


Energy use pat.erns in metallurgical and nonmetallic mineral 
processing (phase 7: summary of the results of phases 4, 5, and 
6). Final report, 2:37827 (PB-261151) 


Final 957826 (PB? 
ities). Fi 3782 61150) 
ENERGY SOURCES 


Environmental aspects of i ee 
intermediate-energy from report 
2:37824 (PB.253946) 


'AL-GAS BATTERIES 
See also LITHIUM-CHLORINE BATTERIES 


MARINE ECOSYSTEMS 120S Po 
| 
Energy use in metallurgical and nonmetallic mineral 
low-priority 
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on loy-c! 
(Liquid and solid duowedia 2:37707 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Zinc-halide molten rgng) 237004 for 
reventing dendrite formation c 
AL-NONMETAL BATTERIES/BATTERY CHARG 
Zinc-halide battery with molten electrolyte (Patent; method a fe 
formation during charging), 2:37694 
ETAL BATTERIES/OPERATION 
Zinc-halide pyres with molten electrolyte (Patent; method for 
reventin ite formation during charging), 2:37694 
AL-NO METAL BATTERIES/USES 
Superconducting motors and lithium-water batteries for 
— Technical note, 2:38118 (AD-A-031704) 


See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/BIOLOGICAL EFFECTS 


RITTLEMENT 
a embrittlement of metals. Volume 1. 1964-1974 (citations 
the NTIS data base). Report for 1964-1974, 2:37988 
(Nth 1S/PS-77/0003) 
Pngincering index data base). Report for 1976 237991 
(NTIS/PS-77/ 76006) 


METALS/ION IMPLANTATION 
Implantation into metals and damage 
2:38000 (CO 


Recycled materials markets: February 1975. A summary, 2:37831 
(PB-259138) 
ALS/MATERIALS RECOVER 
Recycled materials markets: val 1975. A summary, 2:37831 
(PB-259138) 
ALS/MOLECULE COLLISIONS 
Review of molecular beam research in the M.I.T. Aeronautics and 
Astronautics Department 1970-1975. Final report 1 Apr 73-31 
Mar 76, 2:38607 (AD-A-026771) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 


METHANE/BIOSYNTHESIS 
Evaluation of the use of residues as an energy 
feedstock. Volume I, 2:37215 (PB-260763) 
Fuel and energy production by bioconversion of waste 
state-of-the-art, 2:37224 (PB_258499) 
‘CHEMICAL 


METHANE/COMBUSTION KINETICS 
combustion pollutants. Phase II. Modified combustion. Final 
4-Dec 75, 2:39032 (PB-258875) 
= and kinetics of the formation of no/sub x/ and other 
Unmodified combustion. Final 


Ape Feb Phase I. 
3-Feb 74, 2:37212 37212 (PB-258874) 
NE/CORROSIVE 
Crevice corrosion by aan Sane a 1 and 25 ATM pressure in 
the context of behaviour in coolants (Penetration), 2:37984 
NE/FLOW 
Master environmental control mine 


Final 2: 30513 (PB 288425 


SPECTRA 
survey of molecular air pollutants. Final 


Tunable laser 
METHANE/OXIDATION. 
‘OXIDATION 


Kinetics of the thermal oxidation of methane in a reaction vessel, 
ateee with potassium bromide, 2:37213 
CONSERVATION 
for a safe methane gas 


recommended specifications 


Prod thin seams ~ coal in situ (Patent), 2:36876 
METHANOL/COMBUSTION KINETICS 
———— and radiation characteristics of methanol and 
methanol/coal slurry, 2:37218 (LBL-5947) 
METHANOL/COMPARA TIVE 


An evaluation of methanol, ethanol, 


report, propio fae 


MICROWAVE EQUIPMENT/PERFORMANCE TESTING 


METHANOL/OXIDATION 
The electro-oxidation 


technical progress report, July 
1976, 2: 36883 (FE-2416-4) 
Feasibility study: conversion of solid waste to methanol or 
ammonia. Final report, 2:37222 (PB-255449) 
Solid waste to methanol/ammonia conversion t. Final 
environmental impact statement, 2:37223 (PB-255450) 
Study of the mechanism of the synthesis of methanol from carbon 


arty and fed Fe catalyst) 23780 
(Cu-Zn-AkOs and fused Fe catalysts), 2 
Sulfur poisoning ly progress report, | 

October-31 D Teceesber 197 1976 uels synthesis from Hz and CO), 
2:37219 

for chemical desulfurization of 

olume II. Ap; . Final report, Jun 1973-Dec 1975, 

2:36860 (PB-261 129) 

MEYERS PROCESS 


CIENCY 
Applicability of the Meyers process for chemical desulfurization 
a of thirty-five coals. Final report, 2:36859 (PB- 
MH-1A REACTOR/REACTOR CORES 
ts. Fi rt, 2:37442 (AD-A-0334 
MHD CHANNELS/THERMAL ES 


IENERATORS 
See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/CALCULATION METHODS 
Matrix analysis of linear induction machines. Final report Sep 72- 
Dec 74, 2:37780 (PB-254574) 
MHD GENERATORS/DESIGN 
power study superconducting 
5-1 Mar 76, 2: Xgit7 (AD-A-031620) 
MHD GENERATORS/ENERGY LOSSES 
Limiting mechanisms in mhd generator performance. Final report 
15 Nov 71-15 May 75, 2:37776 (AD-A-025949) 
MHD GENERATORS/STEAM INJECTION 
Experimenta! study of a two-phase shock wave, 2:37775 
GENERATORS/TECHNOLOGY UTILIZATION 
Use of magnetohydrodynamic generators in nuclear power 
2:37772 (IABA-CN. 36/529) 
MHD POWER PLANTS/ECONOMICS 
Comparative study and evaluation of advanced cycle systems. 
R on phase 1, 2:37313 (PB-254392) 
MHD POWER PLANTS/ENERGY LOSSES 
Effect of various losses on the characteristics of powerful MHD 
tors, 2:37774 
POWER PLANTS/FEASIBILITY STUDIES 
Comparative study and evaluation of advanced cycle systems. 
Report on phase 1, 2:37313 (PB-254392) 
POLYMER FLOODING 


See MICROEM’ ULSION FLOODING 
MICROELECTRONIC CIRCUITS/PHYSICAL RADIATION 
EFFECTS 


Advanced electro-optical system hardening: phase I--EMP/IEMP 
susceptibility of host sensor electronic components. Technical 
— 1 Jul 73-31 Jul 74, 2:38262 (AD-A-027136) 

MICROELECTRONIC CIRCUITS/RADIATION HARDENING 
Advanced electro-optical system hardening: phase I--EMP/IEMP 
ibility of host sensor electronic com oe its. Technical 
rt 1 Jul 73-31 Jul 74, 2:38262 (AD-A-027136) 
MICROEMULSI IEMULSION FLOODING 
fects on a subsequent micellar flood, 2: 
MICROPROCESSORS/ALGORITHMS 

Approximations for hand calculators using small integer 

coefficients, 2:39036 
MICROWAVE EQUIPMENT/PERFORMANCE 

FM-CW electromagnetic technique of 
thickness. Report dared Aug 75-Feb 76, 2:36903 (PB -258524) 

Remote sensing of oil slicks with microwave radiometer, 2:37009 
(N-76-31722 

MICROWAVE EQUIPMENT/PERFORMANCE 

Evaluation of a passive microwave technique for the measurement 


Final report 2 Jun 


1218 
METHANOL/RADIOLYSIS 
Pulse radiolysis studies of Zn* reactions, 2:38095 
METHANOL/SYNTHESIS 

consequences exposure to drugs and 

llutants, 2:38485 

M 
culation of t stresses in Ceramic elements of the 
refractory channel walls of a magnetohydrodynamic generator, 
2:37778 

Single-photon-absorption reaction chemistry in the solid state, 

2:38076 


MICROWAVE POWER TRANSMISSION/ECONOMICS 


Space-based so wer conversion systems (study 
at 2:37269 (N-16-22713) 
MICROWAV POWER TRANSMISSION/FEASIBILITY 
STUDIES 


Space-based solar power conversion and delivery systems study. 
Interim summary report, 2:37268 (N-76-22672) 
Space-based aed ged conversion and delivery systems (study), 


engineering lysis, 2:37269 (N-76-22713) 
Survey of — wer stations, 2:37267 (DSE/2071-1) 
MILITARY 


Design of a eee oo wered total ener; 
North Carolina. Final report, 2: 37498 U Babaasiras) 


MILITARY FACILITIES/AIR POLL 
factors. Final 2:38297 (AD- 
ge FACILITIES/DUAL-PURPOSE POWER PLANTS 
nuclear power plants for military installations, 
2:3 (AD-A-026141) 
MILITARY FACILITIES/ENER JY CONSERVATION 
Automation and centralization of facilities and control 
systems. Final report, 2:37793 (AD-A-026693) 
MILITARY FACILITIES/LAND USE 
Study of the impact of economic development and land utilization 
policies on the Sona | of the environment, with initial 
ew England. Phase 2: 


ind at Westover Air Force aa Final peli 
2:38395 PB.239555) 
MILITARY FACILITIES/TOTAL ENERGY 
Procedures for feasibility analysis and eeiany ign of total 
or 3) at military facilities. Final report, 2:37711 (AD- 
A 


MILITARY FACILITIES/WATER POLLUTION 
nes. > tion factors. Final technical report, 2:38297 (AD- 
MILKY WAY/COSMIC GAMMA SOURCES 
Final SAS-2 gamma ray results on sources in the galactic 
anticenter region, 2:38522 (N-76-32094) 


MILKY WAY/FAR INFRARED RADIATION 
Prediction of the diffuse far infrared flux from the galactic plane, 
2:38549 (N-76-26138) 
MILL TAILINGS 
See also ORE PROCESSING 


MILL TAILINGS/RADIOCHEMICAL ANALYSIS 
Determination of thorium and rranium isotopes in ores and mill 
tailings spectrometry, 2:37084 
See LUBRICANTS 


See also COAL MINES 
URANIUM MINES 
An evaluation of inflatable for in metal 
mine fire rescue and reco 


1976, 2: 36944 
MINES/U: 


Mine utilization in Final report Jun 75- 
76, 2:38132 AD 
Surf: seal hinery and equipment. Open file report, 
lace minin, 
2:36925 


MINING EQUIPMENT/DESIGN 
Optimized operator compartment. Appendix A. Loaders. Final 
report, 2:36929 (PB-261483) 
operator compartment. A) 
miners. Final report, 2:36930 (PB-261484) 
t. A i 


operator compartmen 
report, 2:36931 (PB-261485) 
it. Appendix D. Shuttle cars. Final 


operator compartmen 
report, 2:36932 (PB-261486) 
MINING EQUIPMENT/SAFETY ENGINEERING 
Operator compartment. Ap; B. Continuous 
miners. Final report, 2:36930 (PB-261484) 
Optimized operator compartment. Appendix E. Scoops. Final 
report, 2:36933 (PB-261487) 
Seen operator compartment. Final report, 2:36936 (PB- 
'A/RAPID TRANSIT SYSTEMS 
Assessment of community planning for mass transit. Volume 7. 
Minneapolis-St. Paul case study, 2:37728 (PB-253685) 
MIRRORS/ FABRICATION 
Diamond optics, 2:38189 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE 
PHASE DISPLA 
See also MICROEM ULSION FLOODING 
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MISCIBLE-PHASE DISPLACEMENT/CONTROL SYSTEMS 
= control program for a large scale miscible flood, 


valuation of miscible CO. flooding in waterflooded sandstone 


oC 2: 36963 
MISCIBLE-PHASE DISPLACEMENT/MONITORING 
Monitoring and control program for a large scale miscible flood, 


COATINGS 
in paint samples. Technical memo, 
TTERIES 
battery characteristic report, 2:37693 (AD-A-027770) 
MISSOURI/AIR POLLUTION ABA ABATEMENT 
State environmental a compendium of federal and 
for the congyesnional delegations, 2.38328 


Economic 
2:37761 (PB-258955) 
URI/ENERGY 


Economic anal 
2:37761 
SSO 


MIUS 
{US/ENERGY CONSERVATION 
MIU CONSERVATION 
Investigation of storage system designs and al 


‘gy conservation in in 


Invention of worage system designs and for 


optimizing tegrated 
volume 2: (; ene energy storage to ius). Final report, 


2:37805 (N- 


Investigation of storage system designs and techniques for 
‘gy conservation in integrated utility systems. 


characteristics 
candidate IUS energy storage devices). Final report, 2:37806 
(N-76-22664) 


'S/ENERGY STORAGE 
Investigation of storage system designs and tec a 
‘gy conservation in in’ integrated ut 


optimizing energy conservation in integrated 
volume 2 (application of energy storage to is us). 
2:37805 (N- 22663) 
Investigation of storage system designs and iques for 
olume 3. (Assessment of technical and cost characteristics 
candidate IUS energy storage devices). Final report, 2:37806 
(N-76-22664) 
'S/ENVIRONMENTAL IMPACTS 
MIUS community 


ity conceptual study (Dev 

x 100,000 ), 2:37712 (N-16-33085) 
FABRICATION P 
leguards for materials management in a mixed- 

oxide fuel facility, 2:37192 (LA-6536) 
MIXERS/EVALUATION 

" Evaluation of a blender for HTGR fuel particles, 237078 

(ORNL/TM-5673) 


to 

See also MH-1A REACTOR 
MOBILE REACTORS/DESIGN 


See ATOMIC MODELS 


(BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
(PLASMA) 


See PLASMA SIMULATION 
UER EFFECT/REVIEWS 


Turning point in the development of quantum mechanics and the 
early years of the Moessbauer effect. 2: 2:38759 (CONF-760737-1) 


1228 
2:36969 
) MISSOURI/ENERGY DEMAND 
> is of - ly and demand in Mi i 
lysis of energy supply in Missouri, 
258955) 
tate environmental programs: a compendium o' state 
ms prepared for the congressional delegations, 2:38328 
) 3) 
MINES 
4 bf 
RDS 
Nuclear piston engine and pulsed gaseous core reactor power 
systems, 2:37443 
MODELS (ATOMIC) 


AUG. 15, 1977 


See also WATER 
EFFECTS 
tial measurements of passivation and corrosion of 
steel ae 2:37987 (K-1890) 
MOISTURE GAGES/CALIBRATION STANDARDS 
Calibration standards for nuclear gages - density and moisture 
standards. Final report, 2:38258 (PB-253170) 
MOLECULAR BEAMS/RESEARCH PROGRAMS 
Review of molecular beam research in the M.1.T. Aeronautics and 
Astronautics it 1970-1975. Final report 1 Apr 73-31 
Mar 76, 2:38607 (AD-A-026771) 
MOLECULAR IONS/PHOTOLYSIS 
Molecular dynamics and photofragment . Final 
technical report 1969-1975, 2:38087 (AD-A ) 
ORBITAL MODEL 


See ATOMIC MODELS 


ion of motions of a normal molecule, 2:38680 -tr-77-21 
a (LA ) 


Physics Divi Division annual review, | = 1974-31 March 1975 
(Argonne National Laboratory), 2:38720 (ANL-75-75) 


Review of the ANL on liquid lithium 
tritium control technology, 2:38992 PS 
MOLYBDATES/ABSORPTION SPECTROSCOPY 

investigation of (Gd.sEu.2)(MoO,)s, 2:38062 (AD- 


MOLYBDATES/EMISSION SPECTROSCOPY 
— investigation of (Gd.sEu.2({MoO,)s, 2:38062 (AD- 
MOLYBDENUM/CATALYTIC EFFECTS 


May 1, 1976-1 30, 


MOLYBD: 
STRENGTH 


Plastic flow and fatigue behavior of titanium alloys. 
Annual report No. 1, 1 75-31 = 
6Al-2Sn-4Zr-6Mo), 2:379 (AD-A: 

MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 

Nickel-molybdenum-chromium alloy castings (ASTM A 494 with 

additional requirements), 2:37469 -M-4-5T(Rev.)(4-76)) 
MOLYBDENUM ALLOYS/DEPOSITI 

Cates Final 7 Ma 
7 Nov 1975 (NS-4 coating (20 Mo-50 W-15 Ti- 

(AD-A-031030) 
MOLYBDENUM ALLOYS/ELECTROCHEMICAL 
CORROSION 
Galvanic coupling of some stressed stainless steels to dissimilar 
metals underground. Final report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB-258224) 
MOLYBDENUM ALLOYS/EMBRITTLEMENT 

— in beta titanium. Final report, 2:37209 (AD- 

A-028496) 
MOLYBDENUM ALLOYS/METALLURGY 


Production of titanium-Hastelloy N alloys (Memory 
effect) 2.57912 


MOLYBDENUM ALLOYS/PHYSICAL RADIATION 
Defects in metal crystals. Progress May 1, 1976-April 30, 
1977 mee A ions and fast neutrons), 2: 38003 (COO-3158-58) 
of homogeneous titanium- N alloys 
effect), 2:37912 5697) 
Comparison of 


n procesingproperics and product properties of 
beta III titanium alloy powder ene een 
Final report, Feb 1975-Feb 1976, 2:3 


(AD-A-030794) 


a coupling of some stressed stainless steels to dissiruilar 
metals underground. Final report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB-258224) 
YBDENUM BORIDES/PHASE STUDIES 
Phase relationships and thermodynamic properties of transition 
metal borides. I. The molybdenum-boron system and elemental 
boron (1800-2200°K), 2:38017 
MOLYBDENUM FLUORIDES/ATOM-MOLECULE 
COLLISIONS 
Molecular beam study of the reactions of K and Cs with UF, 
WFe, MoFe, TeFs, , 2:38673 
YBDENUM RE PR 


complex recovery 
uranium and from ores, 
2:37077 (AEA.CN. 36/4 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
IRS (REACTOR) 
See REACTOR CONTROL SYSTEMS 


MONKEYS/BIOLOGICAL RADIATION EFFECTS 


Primate physical activity following eat 
dose of mixed -neutron radiation. Scien 


pulsed gamma- 
2:38471 
YSTALS/NEUTRON DIFFRACTION 
Monte Carlo simulation of ultra-cold neutron ets hy 
reflection from a mo single crystal, 2:38746 (INI -344 


Application of ERTS technology to the evaiuation of coal 


toxicity c in power i 
stations’ Howallen report, 258301 


plantation. inal technical report 1 Oct 74-31 
Aug 75, 2: 8259 MAD A006517) 


Dev t of unidirectionally solidified eutectic ceramic 
Final report, Mar 1975- 1976, 
2:3800 38009 (AD (AD-A-0. 
TIPERIPHERAL MODEL/MULTIPLE PRODUCTION 
Correlations in multi roduction on nuclei, 2:38715 
MULTIPLE PRODU MION/CORRELATIONS 
Correlations in multiple eens on nuclei, 2:38715 
MUNICIPAL W /PYRO 
Background report on Senate Bill 1395 of the Joint Committee on 
Development, Cali fornia State Legislature, 2:37221 (NP- 


MUNICIPAL WASTES/RECYCLING 
cled materials markets: February 1975. A summary, 2:37831 
(PB-259138) 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Resource recovery plant implementation: Guide 
Resource recov: implementation 
officials; 2: 37833 (PB-259141) 
Resource recovery t implementation: guides for mi 
Officials; risks contracts, 2:37834 4 259142) 


Resource recovery plant implementation: guides for 
; accounting format, 2:37 2: (PB-259143) 
Resource recovery plant i aw guides for municipal 
; tec! :37836 (PB-259144) 
WA / WASTE 
Record of public hearings on le administration 
amend polation control act (p. 1, 92-500) ast 
relates to the municipal waste treatment construction grants 


2:38378 (PB-259145) 
MUONIUM/PARTICLE PRODUCTION 
Evidence of muonium formation using thin gold foils in vacuum, 
2:38630 
MUSCLES/CALCIUM 
Localization of /sup 99m/Tc diphosphonate in acutely injured 
muscle: to muscle calcium deposition. Scientific 
report, 2:38431 (AD-A-033232) 


123S MUSCLES/CALCIUM 
MOLECULES 
MONJU REACTOR/CONSTRUCTION 
atoms (Statistical analysis), 2:38688 ATR, FBR development in Japan, 2:37415 
MOLECULES/ELECTRONIC STRUCTURE MONKEYS/BEHAVIOR 
Hamiltonian of a polyatomic molecule. Part I. General -term behavioral uences of exposure to drugs and 
representation of Hamiltonian in terms of impulse and 
momentum operators, 2:38681 (LA-tr-77-24) 
MOLECULES/KINETICS 
MOLTEN SALTS 
See also FLIBE 
MONTE AMIATA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Noncondensable gas effluents from geothermal power plants, 
2:37302 
Catalyst and process for removing sulfur and metal contaminants cy 
from hydrocarbon feedstocks (Patent), 2:36994 MOS TRANSISTORS/RADIATION HARDENING 
MOLYBDENUM/EMISSION SPECTROSCOPY 
Multielement detection limits and sample nebulization efficiencies 
of an improved ultrasonic nebulizer and a conventional MO’ c 
pneumatic nebulizer in on coupled plasma-atomic See ORAL CAVITY 
emission rometry, 2: 
MOLYBDENUM/PHYSICAL RADIATI MULLITE/FABRICATION 
Defects in metal crystals. Progress 
1977 (Heavy ions and fast neutrons 


‘ARD 
See BRASSICA 
MX DEVICES/NEUTRAL ATOM BEAM INJECTION 
= a current requirements for MX, 2:38987 (UCRL- 


NAPHTHALENE/ENTROPY 
Predictive scheme for thermochemical properties of polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 
NAPHTHALENE/FORMATION HEAT 
Predictive scheme for thermochemical properties of polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 
NAPHTHALENE/SPECIFIC HEAT 
Predictive scheme for thermochemical properties of polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 
NATIONAL ENVIRONMENTAL POLICY ACT/ 
IMPLEMENTATION 
A collection of legal opinions. Volume I. Final report Dec 70-Dec 
73, 2:37739 (PB-253909) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/HOLOGRAPHY 
Holographical investigations regarding the heat transfer by natural 
convection at the critical point of carbon dioxide at small 
temperature differences, 2:38224 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AIR POLLUTION 
National Emissions Data Systems (NEDS) fuel use report, 1973. 
Final report (Fuel consumption and air pollution for notion and 
by state), 2:37738 (PB-253908) 
NATURAL GAS/CHEMICAL COMPOSITION 
Estimation of the water content of sour natural gases, 2:37043 
NATURAL GAS/COMBUSTION 
Burner design criteria for control of no/sub x/ from ae gas 
combustion. Volume I. Data analysis and summary 0! 
conclusions. Final report Jun 73-Sep 75, 2:37339 (Pb-254167) 
NATURAL GAS/PRODUCTION 
a production from geothermal geopressured aquifers, 
Ultra deep production techniques, 2:37036 
NATURAL S/SYNTHESIS 
Effect of diluting the argon and helium concentrations of stratum 
water and its relation with processes of gas generation, 2:37031 
NATURAL GAS DEPOSITS/GEOLOG LOGY 
Methodology for studying the hydrogeological properties of 
troleum-gas regions in the USSR ped 2:36954 
NATURAL GAS DEPOSITS/HYDRO 
Methodology for studying the Sealinenmeeatesd properties of 
roleum-gas regions in the USSR (Book), 2:36954 
NA L GAS DEPOSITS/NEUTRON-GAMMA LOGGING 
Radioactive well logging system with shale (boron) compensation 
by gamma ray build-up (Patent), 2:36956 
NATURAL GAS DISTRIBUTION SY: 
See also PIPELINES 
of gas (Book, in Russian), 2:37041 
NA L, GAS DI IBUTION SYSTEMS/ 
MATHEMATICAL MODELS 
Iterative solution for the gas pipeline network problem, 2:37040 
NATURAL GAS FIELDS/EXPLOITATION 
ee of production and compression in gas fields, 
fect ing fluids on the physi Bas8 of petroleum 
and gas collectors (Book in Russian), 2:36955 
NATURAL GAS FIELDS/OPTIMIZATI 
Sanne of production and Galleries in gas fields, 


NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS WELLS 


See also WELLHEADS 
NATURAL GAS WELLS/AUTOMATION 
Technological systems of petroleum extraction and their 
automation (Book in Russian), 2:36957 
NATURAL GAS WELLS/EXPLOSIVE STIMULATIO 
— of the tight western gas reservoirs, 2:37039 (UCID- 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
no of the tight western gas reservoirs, 2:37039 (UCID- 
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NATURAL GAS WELLS/PRESSURE MEASUREMENT 
Analysis of modified isochronal tests to predict the stabilized 
Po gg ity of gas wells without using stabilized flow data, 
NATURAL GAS WELLS/PRODUCTIVITY 
Analysis of modified isochronal tests to predict the stabilized 
— of gas wells without using stabilized flow data, 


NATURAL G AS WELLS TURE GRADIENTS 
Thermal regime of oil and gas wells, 2:36987 (AD-A-033060) 
NATURAL GAS WELLS COMPLETION 
Ultra deep production techniques, 2:37036 
NATURAL GAS WELLS D 


RILLING 
Thermal regime of oil and wells, 2:36987 (AD-A-033060) 
NATURAL URANIUM/ION EXCHANGE 
= of uranium from natural waters, 2:37075 (IAEA-CN-36/ 


7) 
NAVIGATIONAL INSTRUMENTS/RADIATION HARDENING 
Nuclear hardness assurance guidelines for systems with moderate 
uirements. Final rt, 2:38264 (AD-A-030609) 
‘AIR POLLUTION ABATEMENT 
State environmental programs: a compendium of federal and state 
for the congressional delegations, 2:38328 


LANTS 
Socio-economic impacts of coal development in nebraska, 2:38394 
(PB-253607) 
NEBRASKA/WATER POLLUTION ABATEMENT 
State environmental programs: a compendium of federal and state 


Pp for the congressional delegations, 2:38328 
NEGATIVE IONS 
See ANIONS 
F ~ f high “ sharpened pulses of required profile i 
ormation of high-power ina 
laser amplifying system, 2:38196 
NEODYMI LASERS/OPTICAL PUMPING 
ar Sun pumped laser cone optics, 2:38177 (AD-A- 


NEODYMIUM LASERS/RESEARCH PROGRAMS 
Sensitization of Nd** laser Re. and Faraday rotator glasses. Bi- 
monthly progress report 4, 2:38179 (COO-4028-4) 
NEODYMIUM LASERS/U: 
Continued studies of x-ray Aa by laser beams. Final report 
6 Aug 73-30 Sep 74, 2:38162 (AD-A-031759) 
NEON/ELECTRON COLLISIONS 


a of spin cckedaaiees on resonance scattering by neon 
(Differential cross sections), 2:38646 
a ee of electrons by resonance scattering (Review), 
NEON/ELECTRON-ATOM COLLISIONS 
Ab initio ae model theory of elastic electron-atom 
(Intermediate and high energies, differential cross — 


Phase shift analysis and dispersion relations (Cross sections, 
partial-wave amplitudes, review), 2:38641 
Resonances in the excitation of Ne by electrons at 
between 40 and 50 eV (Autoionization), 2:38669 
Study of atomic structure by means of (e, 2e) im pave reactions 
(Satellite structure, inner-shell ionization), 2:3 
Testing of classical and quantum-mechanical criteria for elastic 
scattering of aneee by noble gases (Differential cross 
sections, 100 to 3000 eV, Born and classical approximations, 
universal relations), 2:38643 
NEON/EMISSION SPECTRA 
Perturbed series, 2p*°(P/sub 3/2, 1/2/)ns, of ions along the Ne I 
isoelectronic sequence (Quantum defect aa Rydberg series 
ters Hartree-Fock method), 2:38690 
IN/PH' OTOIONIZATION 
Multiple poottontentons of the rare 


tio’ threshold behavior), 
n, average charge, : 
COSMOCHEMISTRY 
: o> ray lines from interstellar grains, 2:38552 (N-76-33117) 
NEOPLASMS 


See also CARCINOMAS 
LEUKEMIA 
MELANOMAS 
NEOPLASMS/CHROMOSOMAL ABERRATI 
Chromosomes in human cancer, 2:38418 
NEOPLASMS/KARYOTYPE 
— in human cancer, 2:38418 


See NA —- ENVIRONMENTAL POLICY ACT 
LANET/RADIOWAVE RADIATION 
A oleae radio survey of the planets with RAE-2, 2:38559 
(N-76-32080) 


LEVELS 
Energies and widths of major M x rays of neptunium, 2:38629 


A 
N 
N 
N 


MUSTARD 
N 
(PB-259663) 
2:38651 


1§ 


AUG. 15, 1977 


Behavi f 2:37139 
viour of neptunium in t process, 2: 
NEPTUNIUM/X-RAY SPECTRA 
Energies and widths of major M x rays of ium, 2:38629 
NEPTUNIUM COMPLEXES/ION EX GE 
Ion and study of the formation of 
Ni ‘A complexes in aqueous so! 
2:38072 
COMPLEXES/SPECTROPHOTOMETRY 
complexes in aqueous solutions, 
8072 (FRNC-TH-674) 
BEAM SOURCES 
See also ION SOURCES 
Development of fast neutral beam inj 
Roses, 2:38979 (AED-Conf-76- 1) 
NEUTRAL BEAM SOURCES/BEAM CURRENTS 
current requirements for MX, 2:38987 (UCRL- 
NEUTRON DOSIMETRY/ACTIVATION DETECTORS 
Reactor dosimeter for irradiation experiments on the reactor 
station Geesthacht, 2:38250 (GKSS-76/E/34) 
RIMETRIC 


at Fontenay-aux- 


NEUTRON DOSIMETRY/CALO) 

Calorimetric dosimetry of fast neutrons considering the — 
defect kalorimetrische dosimetrie schneller neutronen un’ 
beruecksichti des kalorischen defekts, 2:38251 (N-76-31501) 

NEUTRON MO) METERS 
See MOISTURE GAGES 


NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/PERFORMANCE 


Three-dimensional ins n by thermal-neutron laminagraphy. 
Final rt, 2:38227 (PB-258220) 
NEUTRON CTIONS 


Evaluated neutron cross sections for zirconium and hafnium. Final 
report, 2:38731 (PB-261828) 
Gamma-ray production cross sections 
threshold to 20 MeV. Final report 1 sal et May 7 att 
(AD-A-026702) 
NEUTRON REACTIONS/CAPTURE 
New isotope of curium: *'Cm, 2:38733 (UCID-17390) 
Parity violation in gamma decay of '"*Sn, 2:38729 
SIGLEARN: a program for simultaneous least-squares ry 
NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Certain of the He* plasma produced by products of the 
reaction He*(n, p)H* in a nuclear reactor, 2:38800 
luction testing o A few 
cross-section library, 2:38722 
NE ON REACTIONS/GAMMaA SPECTRA 
Secondary ray production in iron and natural thorium 
fission spectrum neutrons, 2:38735 (ORNL/ 
NEUTRON REACTIONS/INFORMATION SYSTEMS 
uamanters system for production of neutronics and photonics 
ulational constants. ECSIL: a system for sto: 
and display of experimental neutron data, 2:39039 (UCRL- 
50400(V ol.1)(Rev.3)) 
NEUTRON REACTIONS/NEUTRON SPECTRA 
Secondary neutron spectra from neutron interactions in thick 
carbon sample, 2:38723 (ORNL/TM-5814) 
NEUTRON CTIONS/SCATTERING 
Secondary ncutron spectra from neutron interactions in thick 
carbon sample, 2:38723 (ORNL/TM-5814) 
SIGLEARN: a program for simultaneous least-squares of 
oy neutron cross sections and related ratios, 2:38736 (PB- 
NEUTRON REACTIONS/SIMULATION 
Fission fragment simulation of fusion neutron radiation effects 
bulk mechanical properties, 2:39022 (CONF-760935-P3) 
EARN: a program for simultaneous least-squares 
sa) neutron cross sections and related ratios, 2: sete 
1 


Table of fission product nuclides: 


(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DIODE TUBES 
Simple technique for preventing high-vol breakdown due to 
dielectric particles, 2:38242 (SAND-76- 
NEUTRON SOURCES/PERFORMANCE 
bt awe neutron generator. Final report, 2:37200 (AD-A- 
1 


NEUTRON STARS 
Neutron stars and black holes in binary star systems, 2:38527 (N- 
7176-32078) 
NEUTRON STARS/NUCLEAR 
Neutron stars (Review), 2:38516 
NEUTRON STARS/STAR MODELS 


THEORY/CALCULATION 
Research on new methods , 2:38745 (IBK-1359) 
NEUTRON — Y/COMPUTER 


cross-section library, 2:38722 (ORNL/TM-4840) 

NE ON TRANSPORT THEOR Y/COMPUTER CODES 
PAD: a one-dimensional, coupled neutronic-thermod 


ty puter onto, 2:38747 (LA-6540-MS) 
N-GAMMA LOGGIN iG/EQUIPMENT 
Radioactive well logging system (boron) compensation 


by ore | build-up (Patent), 2: 
NEVADA/GEOTHERMAL EXPLORATION 
Station location map and audio- telluric data log for 
Monte Neva Known Geo Resource Area, Nevada, 


2:37291 
oo map and audio-magnetotelluric data log for Ruby 
Valley wn Geothermal Resource Area, Nevada, 2:37292 


(USGS OFR16-100B) 
Patch wn Geothermal Resource Area, Nevada, 2:37293 
SGS-OFR76 10) 


Telluric traverse files for Pinto Hot Springs 
KGRA, Newede 2.372 2:37294 FR-76-701A) 
Telluric traverse location for Brevenbush KGRA, 


Oregon, 2:37295 (USGS-O 701D) 
NEVADA/RODENTS 


Environments of kangaroo rats (Dipodomys) and effects of 
ee ital change on populations in southern Nevada, 
NEVADA TEST SITE/BOREHOLES 
Results of the (Goat drill hole UeSn,Frenchman Fiat, 
Nevada Test a and geophysical parameters of 
selected loca with anomalous seismic signals), 2:38359 
(UCID-17392) 


NEVADA TEST SITE/GEOLOGICAL SURVEYS 
Results of the ——, drill hole UeSn,Frenchman Flat, 


Nevada Test Site oe eophysical parameters of 
selected locations aloe 2.38359 
(UCID-17392) 


NEVADA TEST SITE/GEOPHYSICAL SURVEYS 

drill hole UeSn,Frenchman Fiat, 
Nevada Test Site (Geologic and geophysical parameters of 
selected locations with anomalous seismic signals), 2:38359 

SITE/SEISMOLOGY 

Results of Geologie UeSn,Frenchman Fiat, 
Nevada Test and geophysical parameters of 
selected seismic signals), 2:38359 

(UCID-17392) 


Impacts of uranium mining 


EFFECTS 
Catalyst and process for removing sulfur and metal contaminants 
from hydrocarbon feedstocks (Patent), 2:36994 
NICKEL/ VAPOR DEPOSITION 
vapo ited t coatings for erosion 


4 23797 (AD-A-026039) 
nickEL/ DEPOSITION 
Electroless plating of aluminum (Chemical nickel Te impact- 


extruded C-64 Al alloy cans), 2:37906 (HW-678 
Nickel ae aluminum by a chemical deposition (electroless) 
——s lot plant studies (Bath behavior and performance, Al 
1 cans (C64 alloy)), 2:37907 (HW-71806) 
KEL/EMISSION SPECTROSCOPY 


NIC 
Multielement detection limits and sample nebulization efficiencies 
of an improved ultrasonic nebulizer and a conventional 
—- nebulizer in inductively coupled plasma-atomic 
trometry, 2:38063 
NICKEL/10 -ATOM COLLISIONS 
X-ray transitions between correlated many-electron quantum 
states, 2:38679 
NICKEL/METALLURGICAL EFFECTS 
_— of nickel 4 ne additions on the activated sintering 
ae 
NICKEL/PHASE TRANSFORMATIONS 
The bainite and massive transformations in Ti-X eutectoid 
en Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 
1 


125S NICKEL/PHASE TRANSFORMATIONS 
Neutron stars 2:38516 
or products of thermal neutron fission (IS- 
4052) 
NEUTRON SOURCES 


NICKEL/PHYSICAL RADIATION EFFECTS 


NICKEL/PHYSICAL RADIATION EFFECTS 
Effect of carbon on void formation in neutron-irradiated nickel 
Cenns mechanism, nucleation suppression), 2:38006 (IS-T- 


NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/DEPOSITION 
Coatings for electrical connector shel's. Progress report, 1 Jul 
1975-1 Jul 1976, 2:37978 (AD-A-030890) 
Evaluation of coatings for air/fluid accumulators. Final report, 23 
May 1974-30 Sep 1975, 2:37981 (AD-A-033295) 
NICKEL ALLOYS/DUCTILITY 
Ductile tungsten-nickel alloy and method for making same 
(Patent), 2:37915 
NICKEL ALLOYS/ELECTROCHEMICAL CORROSION 
Galvanic coupling of some stressed stainless steels to dissimilar 
metals underground. Final report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB-258224) 
NICKEL ALLOYS/FABRICATION 
Process for fabricating articles of tungsten-nickel-iron alloy 
(Patent), 2:37953 
NICKEL ALLOYS/HARDENING 
Alloy solution hardening with solute pairs (Patent), 2:37914 
NICKEL ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of uranium and plutonium laves phases with 
3d transition elements, 2:37966 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Process for fabricating articles of tungsten-nickel-iron alloy 
esearch on metal matrix composites for Naval aircraft 
report No. 2, 1 Nov 1971-31 Oct 1975, 2:37941 (AD-A- 
033724) 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Use of the reverse martensitic transformation and precipitation to 


557) 
NICKEL ALLOYS/SINTERING 
Impulse resistance sintering of tungsten. Final report, 2:37903 
(aD-A-033024) 
NICKEL 
Thermodynamics of the high- phases of alloy steels. 
Final rt 1 Jun 73-31 Mar 76 237911 :37918  AD-A-026772) 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Alloy solution hardening with solute pairs (Patent), 2:37914 
NICKEL ALLOYS/STRESS CORROSION 
Galvanic coupling of some stressed stainless steels to dissimilar 
metals underground. Final 


s ‘gro report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB258224) 
BASE ALLOYS 


See also NIMONIC 
Nickel-molybdenum-chromium alloy castings (ASTM A 494 with 
additional requirements), 2:37469 (RDT. -M-4-5T(Rev.)(4-76)) 
NICKEL BASE ALLOYS/CORROSION 
Crevice corrosion by water vapour, carbon monoxide and 
methane in HTR coolants. The development of a model, 
2:37983 (AERE-R-7924(Rev)) 
NICKEL BASE ALLOYS/CREEP 
Alloy and structural optimization of a directionally solidified 
lamellar eutectic alloy (Ni-20% Nb-2.5% Al6% Cr), 2:37944 
(N-76-22355) 
NICKEL BASE ALLOYS/FATIGUE 
igh cycle fatigue of nickel and cobalt-base aligned eutectics. 
echnical report No. 2, Jul 1975-1976 (Ni,Cr,Al-TaC (Nitac) 
and Ni,Nb,Cr,Al (y/y-delta)), 2:37938 (AD-A-028810) 
Production of homogeneous titanium-Hastelloy N alloys (Memory 
effect), 2:37912 (ORNL/TM. 5697) 
NICKEL BASE ALLOYS/OXIDATION 


Tungsten wire-nickel base alloy ce 
Contractor report, 1 Jun 1974.29 eb 1976 (W- 


Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION 
Defects in metal crystals. Progress , May 1, 1976-April 30, 
1977 (Heavy ions aed fast neut.ons), 2:38005 (00-31 8-58) 
Production of homogeneous titanium-Hastelloy N alloys 
effect), 2:37912 (ORNL/TM-5697) 
NICKEL BASE ALLOYS/TENSILE PROPERTIES 
Alloy and structural optimization of a solidified 
lamellar eutectic alloy (Ni-20% Nb-2.5% Al Cr), 2:37944 
(N-76-22355) 
Tungsten wire-nickel base alloy 
Contractor report, 1 Jun 1974.29 eb 1976 (W. -C fibers in 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 
NICKEL FLUORIDES/ELECTRONIC STR 
X-ray photoelectron s; ic studies of the electronic 
structure of transition-metal difluorides, 2:38045 


NICKEL OXIDES/CATALYTIC EFFECTS 
Structural, electrical, and electrochemical characterization of Ni- 
Pr oxide thick films, 2:37788 
NICKEL OXIDES/ELECTRICAL PROPERTIES 
Structural, electrical, and electrochemical characterization of Ni- 
Pr oxide thick films, 2:37788 


BATTERIES/CATHODES 
Stable nickel oxyhydroxide (NiOOH) (Patent; chemical 
tion), 2:37704 
NI ADMIUM BATTERIES/PERFO! 


IRMANCE 
Nickel/cadmium aircraft batteries: rn tech rate discharge equipment. 
Technical note (Apparatus to study battery performance at high 
discharge rates), 2:37696 (AD-A-031866) 
ZINC BA BATTERIES/CATHODES 
Stable nickel Oe (NiOOH) (Patent; chemical 


|A/BIOCHEMICAL REACTION KINETICS 
Regulation of adenosine triphosphate sulfurylase in cultured 
The world is a bit cracked (Evidence in satellite pictures of 
See AIRGLOW 


Crevice corrosion by water at in 

the context of in HTR coolants 2.57984 
(AERE-R-8034(Rev)) 

NIMONIC/CORROSION 


Crevice corrosion by water at 1 and 25 ATM pressure in 
the context of behaviour in HTR coolants (Penetration), 2:37984 


MILE POINT-1 REACTOR/THERMAL EFFLUENTS 
Remote sensing report, Lake Ontario. A study of thermal 
discharges from Ginna Nuclear Power Station, Os Steam 
Power ion, and Nine Mile Point Nuclear Power i 
2:38391 (PB-255591) 
MILE POINT-2 REACTOR/THERMAL EFFLUENTS 
Remote sensing report, Lake Ontario. A study of thermal 
and Nine Mile Point Nuclear Power Station, 
2:38391 (PB-255591) 


the high-temperature reverberatory furnace, 


region using a 
2: 37972 
undirectionally solidified 
t solidified eutectic cerainic 
matrix-metal com Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-0 
NIOBIUM/FATIGUE 


of vanadium and niobium. Annual 
798 34 9-12) 


NIOBIUM /PHYSICAL RADIATION EFFECTS 


Fission fragment simulation of fusion neutron radiation effects on 


bulk mechanical joe 2:39022 (CONF-760935-P3) 
NIOB) 


Radioactive recoil ae from metals by fusion neutron 
2: (GON '60935-P3) 


Production ta = layer standards of niobium and 
vanadium, 2:39025 (CONF 761655-2) 
OPERTIES 


Basic research on the correlation of properties 
with surface properties in both thin 


and bulk 
yyw Final technical report Mar 1973-Aug 1975, 
7959 1762) 


i juctors properties 

with surface properties in both thin nag 1978, 

237959 
ALLOYS 


See also INCONEL 600 
NIOBIUM BASE ALLOYS 
Correlation cracking of U- 


between oxidation and stress corrosion 
4.5 wt.% Nb (0 to 273°C), 2:37994 (SAND-76-9157) 
NIOBIUM ALLOYS/CREEP 
Alloy and structural optimization of a solidified 
lamellar eutectic alloy (Ni-20% Al Cr), 2:37944 
(N-76-22355) 
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NICKEL IONS/COLLISIONS 
X-ray transitions between correlated many-electron quantum 
states, 2:38679 
NICKEL IONS/ION-ATOM COLLISIONS 
a X-ray transitions between correlated many-electron quantum 
| 
NIOBIUM/EMISSIVITY 
NI 
t. 
f-C fibers in 
NI 


roperties of (N 
of cast tungsten, - 
popes of cat 
es cycle fatigue of nickel and cobalt-base aligned eutectics. 
hnical report No. 2, Jul 1975-1976 (Ni,Cr,Al-TaC (Nitac) 
and Ni,Nb,Cr,Al (y/y-delta)), 2:37938 (AD-A-028810) 
NIOBIUM ALLOYS S/HARDNESS 


cast tungsten, 
NIOBIUD LOYS/LATTICE PARAMETERS 


of cast t = 
ALL LOYS/MAGNETIC SHIELD 


superconductors, 
37' SLAC PUB 1810) 

Effect of alloying with niobium, rhenium, 


oxidation stress corrosion 
4. wt.% (Oto to 273°C), 2:37994 (SAND-76-9157) 
Research on metal matrix Naval aircraft 


matrix composites for 
he Nw rt No. 2, } Nov 1971-31 Oct 1975 (Cr-25 
2:37941 ( A-033724 


NIOBIUM ALLOYS/PROTECTIVE COATINGS 
Coating processes for columbium alloys. por 1974- 
7 Nov 1975 (NS-4 coating (20 Mo-50 W-15 Ti-15V)), 2:3 


of U- 


(AD-A-031030) 
ALLOYS/SUPERCONDUCTIVITY 
ication and flux shielding in annular superconductors, 


ield 
2:37964 (SLAC-PUB-1810) 
NIOBIUM ALLOYS/TENSILE 
Alloy and structural optimization of a 
lamellar eutectic (Ni-20% Nb-2.5% 2578 37944 
(N-76-22355) 


report, October 
1-December 31, 1976, 2:37350 CLA -6686- R) 
NIOBIUM BASE ALLOYS/CURRENT DEN 
LASL NbsGe conductor development. Progress report, October 
1-December 31, 1976, 2:37350 (LA-6686-PR) 
NIOBIUM BASE ALLOYS/MAGNETIC SHIELDING 
Field replication and flux shielding in annular superconductors, 
2:3 (SLAC-PUB-1810) 
NIOBIUM BASE ALLOYS/MICROSTRUCTURE 
Research on metal matrix composites for Naval aircraft engines. 
pe 7 report No. 2, 1 Nov 1971-31 Oct 1975, 2: 37941 (AD- tAD.A- 


NIOBIUM BASE ALLOYS/PHASE STUDIES 
Investigations on the formation of the NbsSn A15 at 
tem ures below 800°C, 2:37927 (IS-Trans- 
NIOBIUM BASE ALLOYS/SUPERCO 


INDUCTIVITY 
Field replication and flux shielding in annular superconductors, 
2:37964 (SLAC-PUB-1810) 
NIOBIUM CARBIDES IN-PHONON COUPLING 
Calculations of the superconducting properties of compounds. 


Memorandum report, 2:38022 ae 
NIOBIUM CARBIDES/PENETRATION DEPTH 
Calculations of the superconducting properties 

NIOBIUM IES/CRYSTAL STRUCTURE 
Charge-density wave amplitudes in 2H-NbSe2 and 2H-TaSez 
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electrodes (Sulfur/sulfide redox couple), 2:37266 
PHOTOGALVANIC CELLS/ELECTRODES 
Photo-electrochemical energy conversion: 
electrodes (Sulfur/sulfide redox couple), 2:37266 
PHOTOIONIZATION/BRANCHING RATIO 


pling 
PHOTOIONIZA TION/CROSS SECTIONS 
Quantum defect theory: 
resonance structure 
PHOTON TRANSPORT 
of energetic photons in material media.) 
IN TRANSPORT/TABLES 
Anomalous scattering factors for Co Ka, radiation, 2:38744 
PHOTON-ATOM COLLISIONS/INNER-SHELL IONIZATION 
Photoabsorption of the 4d electrons in xenon and barium: a 
comparison (Resonances, amplitudes, widths), 2:38618 
PHOTON-ATOM COLLISIONS/NONLINEAR PROBLEMS 
Effect of multimode laser operation on multiphoton absorption by 
atoms (Statistical analysis), 2:38688 
PHOTONUCLEAR REACTIONS/CROSS SECTIONS 
Production and testing of the DNA Yon ee 
gamma cross-section library, 2:38722 (O 
PHOTONUCLEAR REACTIONS/QUARK MODEL 
Connections between lepton-induced and 
multiparticle reactions, 2:38717 (SLAC-PUB-1820) 


PHOTOVOLTAIC POWER 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
solar power conversion and delivery systems (study), 
engineering analysis, 2:37269 (N-76-22713) 
PHOTOVOLTAIC POWER ee STUDIES 
Space-based solar power conversion and delivery systems study. 


Interim summary report, 2:37268 (N-16-22672) 


solar power conversion and delivery systems (study), 


engineering analysis, 2:37269 (N-76-22713) 
PHWR TYPE REACTORS 
See also ATUCHA REACTOR 
RAJASTHAN-1 REACTOR 
RAKE-2 REACTOR 
PHWR TYPE REACTORS/FUEL 
Evaluation of plutonium, uranium, and thorium use in power 
reactor fuel 2:37366 (LAEA-CN-36/402) 
IMES/ABSORPTION SPECTROSCOPY 
eg characterization of the pheophytin a dication, 


Effects of carbon disulfide and FLA-63 on operant behavior in 
2: 


EFFECT 
See also REVERSE-FIELD PINCH 
THETA PINCH 


Kink and mode instabilities in a tokamak, 2:38880 (PPPL- 
TRANS-121) 
See FUEL PINS 
PION SECTIONS 
Estimate of the cross sections of the reaction 7~ pyi +n 
near the threshold (190 and 200 MeV), 2:38711 
PION MINUS-PROTON INTERACTIO) 
MODELS 
Diffractive nucleon dissociation 


a*~ at 14 GeV/c anda 
GeV/c, 2:38709 (SLAC-PUB- 


PION PLUS-PROTON INTERACTIONS/DIFFRACTION 


a*~ at 14 GeV/c anda 
with p p at ino Gev/c, 2:38709 (SLAC-PUB- 


165 
PION PLUS-PROTON INTERACTIONS/PAIR PRODUCTION 
by 4.0 GeV/c p interactions, 2:38706 (RL- 


PIPE JO) 
Connection with 2:37433 


PIPELINE QUALITY 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
INES/PLANNING 
Project of the West-Austria TIONS 2:37042 
Final report, 2:36926 259340) 
uitaine 1 } for tal studies of rate and 
| in nuclear piping, 2:37670 
with circumferential cracks. Final report S330 welds), i 


2:37371 (PB-260561) 
PIPES/RUPTURES 


Application of fracture mechanics to the prediction of 
viour of oo structures, 2:37432 
ic 


PIPES/SEISMI 
Study on the multi-dimensional spectral analysis for response of a 
with two-seismic inputs, 2: 37669 
IOCK ABSORBERS 
— ms _ of hydraulic snubbers for nuclear power station, 
PIPES/STRESS ANALYSIS 
Elastic-plastic dynamic analysis of area of an axial crack 
ina under re, 2:37531 
PLANT /BI CAL REACTION KINETICS 
Regulation of adenosine triphosphate sulfurylase in cultured 
tobacco cells, 2:38415 
See also TIC ORGANISMS 
BRASSICA 
NICOTIANA 


PLANTS/NUTRIENTS 
Nitrogen, on, and jum utilization in the plant-soil 
system: an anal vtical model, 2:38449 
PLANTS (INDU: 
See INDUSTRIAL PLANTS 
(POWER) 
See POWER PLANTS 


See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/ABSORPTION SPECTRA 
= of negative ions to the continuum spectra of plasmas, 
2:3) 
PLASMA/ADIABATIC COMPRESSION HEATING 
Thermonuclear energy uction of a cylindrical plasma 
imploded by a , 2:38782 
PLASMA/ALPHA SPECTRA 


2:38760 (TID-3557-S11) 
MA/BOUNDARY LAYERS 
of the time dependent SGEMP boundary layer. Topical 
2:38803 TRAHLUNG. 
IREMSSTRAHL' 


Effect of Debye screening on inverse bremsstrahlung absorption 

coefficients. 2:38811 (A. 1321) 

‘CROSS SECTIONS 

Atomic data for controlled fusion research, 2:38617 (ORNL-5207) 
SIGMA: a code for oGaA tal multi-group, neutral plasma cross 

sections, 2:38810 (GA 

MA/ELECTRIC 


ion sound induced DC resistivity, 2:38808 


1326) 
mechanism for 
(CEA-CR- 


AUG. 15, 1977 1358S PLASMA/ELECTRIC CONDUCTIVITY 
PHOTOELECTRIC EFFECT/CROSS SECTIONS ee 
Study of atomic subshell properties by electron spectrometry MODELS 
(Review), 2:38683 Diffractive n 
PHOTOELECTRIC EFFECT/INNER-SHELL IONIZATION comparison 
Study of atomic subshell properties by electron spectrometry 
(Review), 2:38683 
PHOTOELECTRIC EFFECT/RESEARCH PROGRAMS 
Research in infrared and optical quantum electronics. A. Infrared 
jatalytic sulphur 
G ical 
rupture 
PHYTOCHROMES/ELECTRON SPIN RESONANCE 
Spectroscopic characterization of the pheophytin a dication, 
2:38408 
PHYTOCHROMES/NUCLEAR MAGNETIC RESONANCE 
ar characterization of the pheophytin 2 dication, 
2: 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Potassium transport in human blood lymphocytes treated with 
2:38407 
PINCH EFFECT/KINK INSTABILITY 
PI 
PI 


PLASMA/ELECTRIC FIELDS 
Theory of the microfield in a nonideal plasma, 2:38849 
Transport ergw rocesses within a plasma driven by a high- 
electric field. Final report, 2:38817 (AD-A.031291) 
PLASMA/ELECTROSTATICS 


Calculation of a self-consistent, pow Pommeney electrostatic field in 
toroidal geometry, 2:38829 (O -5784) 
PLASMA/IMPURITIES 


Plasma impurities and cooling, 2:38822 (EUR-CEA-FC-858) 
PLASMA/ION ACOUSTIC WAVES 
New mechanism for ion sound induced DC resistivity, 2:38808 
(CEA-CR-10(Vol.1)) 
PLASMA/ION BEAM INJECTION 
Mhd instability of plasma column induced by injection of strong 
current ion beams, 2:38869 (N-76-32010) 
PLASMA/KINETIC EQUATIONS 
Kinetic derivation of correlated plasma-equations. II, 2:38846 
New type of nonlinear plasma equation. I. Formulation, 2:38841 
New type of nonlinear plasma equation. II. Annihilative and 
transparent interactions of pulses, 2:38842 
PLASMA/LASER RADIATION 
CO2-excited langmuir turbulence in a dense plasma focus. Final 
report, 2:38882 (AD-A-031289) 
PLASMA/NONLINEAR PROBLEMS 
New type of nonlinear plasma equation. I. Formulation, 2:38841 
New type of nonlinear plasma equation. II. Annihilative and 
transparent interactions of pulses, 2:38842 
PLASMA/RESEARCH PROGRAMS 
Magnetohydrodynamics, plasmas, and nonlinear oscillations. Final 
report, 2:38804 (AD-A-033106) 
PLASMA/SELF-CONSISTENT FIELD 
Calculation of a self-consistent, low HK! electrostatic field in 
toroidal geometry, 2:38829 (ORNL, Se 
PLASMA/SHOCK WAVES 
Langmuir shock waves. Final report (Schroedinger analysis of 
one-dimensional propagation), 38883 (AD-A-031290) 
PLASMA/TRANSPORT THEORY 
Calculation of transport coefficients in an axisymmetric plasma, 
2:38834 (UCRL-52218) 
Monte Carlo studies of mirror fusion reactor neutral beam 
injection, 2:38818 (CONF-760935-P2) 
ACCELERATION/MATHEMATICAL MODELS 
Plasma acceleration in pulsed ablative arc discharges. Interim 
report 15 Mar 1975-15 Mar 1976, 2:38694 (AD-A-027725) 
CONFINEMENT 


Influence of buffer gas on the lifetime of confined ions, 2:38789 
PLASMA DIAGNOSTICS/CHEMICAL REACTION KINETICS 
Some novel diagnostic techniques for plasma chemistry, 2:38796 
PLASMA DIAGNOSTICS/ELECTRON TEMPERATURE 
Measurement of plasma noise temperature by an induction 
converter, 2:38801 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Anomalous intensities of satellites of resonance lines of hydrogen- 
like ions, 2:38798 
PLASMA DIAGNOSTICS/ENERGY 


PLASMA DIAGNOSTICS/INTERFEROMETRY 
Electron density measurement of a tokamak plasma by an hcn 
laser interferometer, 2:38794 (N-76-32011) 
PLASMA DIAGNOSTICS/ION BEAMS 
Ton beam probe plasma diagnostic system. 
1 February 1976-31 Jan 1977, 
PLASMA DIAGNOSTICS, CS/IONIZA 
Ionization chamber investigation of radiation 
emitted from a plasma focus, 2:38802 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Ton temperature measurement in a flowing collisionless plasma 
usis-g an end effect of cylindrical langmuir probes. Interim 
rt, 2:38790 (AD-A.033836) 
PLASMA DIAGNOSTICS/LASER RADIATION 
Electron density measurement of a tokamak 
ee interferometer, 2:38794 (N-76-32011) 


yee of plasma, 2:38797 
PLASMA DIAGN CS/LIGHT SCATTERING 
eo ones study of @ pinch with axial current-carrying rod, 


PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
resonators for determination of plasma density, 
PLASMA DIAGNOSTICS/SHORT WAVE 
bit ae and shortwave diagnostics of 
PLASMA DRIFT/NONLINEAR PROBLEMS 
Nonlinear transport due to collisional drift wave and 
of related experiments, 2:38861 (AED-Conf-76- 


by an hen 


ERA Vol. 2, No. 15 


PLASMA DRIFT/STABILITY 
= shear stabilise drift waves, 2:38862 (AED-Conf-76- 


) 
PLASMA DRIFT/TURBULENCE 
Turbulent diffusion coefficient of plasma which depends inversely 
on density, 2:38779 (N- 76-3208) 
FOCUS DEVICES/FAR ULTRAVIOLET RADIATION 
Ionization chamber investigation of vacuum ultraviolet radiation 
emitted from a plasma focus, 2:38802 
PLASMA FOCUS DEVICES/NEUTRON EMISSION 
Dynamics of 120 and 20 kV plasma focus devices with respect to 
density and current distribution, neutron and X-ray emission, 
2:38806 (AED-Conf-76-506-020) 
Target ion beams 


PLAS FOCUS DEVICES/PLASMA DIAGNOSTICS 
Dynamics of 120 and 20 kV plasma focus devices with respect to 
density and current distribution, neutron and X-ray emission, 
2:38806 (AED-Conf-76-506-020) 
PLASMA FOCUS DEVICES/X RADIATION 
Dynamics of 120 and 20 kV plasma focus devices with respect to 
density and current distribution, neutron and X-ray emission, 


in the Focus 


506-020) 
LASMA ACCELERATION 
Plasma acceleration in pulsed ablative arc discharges. Interim 
report Mar 1975-15 1976, 2:38694 (AD-A-027725) 
my! poe acceleration with ablation of dielectric, 2:38857 


a also ADIABA TIC COMPRESSION HEATING 
BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
TURBULENT HEATING 

PLASMA HEATING/ION ACOUSTIC WAVES 
Conversion of Alfven-wave energy and plasma heating by 


Plasma heatin, tN G/MEEFINGS magnetosonic waves, 2:38787 
Theoretical and of heating of torodal plasmas 
, 2:38776 IOC 
INSTABILITY 


See also EXPLOSIVE INSTABILITY 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
SAUSAGE INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA INSTABILITY/SHEAR 
convective-like mode in a plasma slab with magnetic 
shear, 2:38865 (EUR-CEA-FC-828) 
PLASMA JETS/PHYSICAL PROPERTIES 
Measurement of the plasma jet parameters with a spraying plasma 
torch, 2:38812 
PLASMA MACROINSTABILITIES 
See also KINK INSTABILITY 
SAUSAGE INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
i ic MHD stability of sharp-boundary Tokamaks, 
2:38868 (IPP-6/150 
PLASMA MACROINSTABILITIES/INSTABILITY GROWTH 


RATES 
Ideal MHD stability <= 2 modes in diffuse high-8, 1 = 1 
2:38867 (PP-1/161) 
instability of plasma column induced by injection of strong 
current ion beams, 2:38869 (N-76-32010) 
PLASMA MACROINSTABILITIES/THREE-DIMENSIONAL 
CALCULATIONS 
3-D oy evolution of MHD instabilities, 2:38871 (ORNL/ 


Construction source, 2:38853 (AEOI-11) 
PLASMA PRODUCTION, IN BEAMS 


electron beam induced fusion, 2:39002 (AED-Conf-76- 
PLASMA PRODUCTION/FISSION FRAGMENTS 
Properties of the inert-gas plasma formed by uranium-fission 
its in a nuclear reactor, 2:37517 


SHEATH/BOUNDARY LAYERS 
On the structure of the steady state space-charge-limited boundary 
Topical report, 1 Oct-30 Nov 1975, 


layer in one dimension. Ti 
2:38815 (AD-A-028294) 
SIMULATION/CORRELATION FUNCTIONS 
Critical examination of the clump theory, 2:38848 
PLASMA SIMULATION/MATHEMATICAL MODELS 
Computer modeis of magnetically confined plasmas, 2:38837 
Particle simulation models and their application to controlled 
fusion, 2:38830 (PPPL-1321) 


Al 
PLASMA/ELECTRIC FIELDS 136S 
requency 
P. 
P 
ry 
P 
ec. ue for detection 0 plasma r. 1ation spectra atent), 
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PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/DISPERSION RELATIONS 
As on of Gordeyev’s integral, 2:38886 (EUR- 
PLASMA WAVES/ELECTROMAGNETIC INTERACTIONS 
Pro tion of an ionizing surface electromagnetic wave, 2:38904 
PLASMA WAVES/HYBRID RESONANCE 
yr A a waves near the low-hybrid resonance, 2:38889 
IG CURRENTS 


Role of aban exchange in in the 
current. Interim r 258599 | Ab 
The i ital bea f the of a long- 
ini vior of p) in the presence of a 
wavelen ge-amplitude phonon. Interim report, 2:38884 
(AD-A 3915) 


PLASMONS/DECAY INSTABILITY 
Efficiency of nonlinear mechanisms for saturation of parametric 


See also POLYETHYLENES 
PLASTICS/CHEMICAL RADIATION 


[aoe f thermoprocessed foods, 2:38034 (AD-A-026056) 
PLASTI HYSICAL RADIATION EFFECTS 


Irradiation of multilayered materials to im e ewer for 
of thermoprocessed foods, 2: 


(Thicker than SHEETS or FOILS.) 
IRMATION 


PROPERTIES 
Investigation on brittle fracture of steel plate for nuclear reactor 
containment, 2:37527 
PLATES/STRESS ANALYSIS 


Numerical shakedown analyses subjected to 


The bainite transfo: eutectoid 
Pay) Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 
PLATINUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress 1, 1976-A 
1977 (Heavy ions and fast 230008 (COO-31 
PLATINUM IONS/PHOTOIONIZATION 
Nonstatistical branching ratios in atomic (Geometrical 
factor, intermediate coupling), 2:38686 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/CONTROL SYSTEMS 
tions in design of next generation instrumentation 
control systems for devices, 2:39023 {CONF 76093593) 
PLT DEVICES/DATA ACQUISITION SYSTEMS 


Considerations in of next generation instrumentation 
control devices, 2:39023 (CONF 760935-P3) 
CONFINEMENT 


PLT DEVICES/PLASMA CO! 
cea results of the PLT Tokamak, 2:38767 (AED-Conf- 
PLT DEVICES/SYNCHROTRON RADIATION 
Synchrotron emission from Tokamak plasmas, 2:38807 (AED- 


Conf-76-506-034) 
Reactions of nitrogen oxides, ozone sulfur in power plant 
Air — system to measure plant effluents a 
i it aircraft, 2:38382 
PL ESE ONMENTAL TRANSPORT 
Overview of re: -scale numerical models, 2:38348 
— f 4 oxides, ozone and sulfur i plant 
ions of nitrogen in power 


Theoretical, dl and physical for characterizing 
plant plumes. T: 2:37 (PB-253099) 
/RADIO LATION 
A ee wency radio survey of the planets with RAE-2, 2:38559 


INIUM 
See also PLUTONIUM-ALPHA 
PLUTONIUM/SEPARATION PROCESSES 
High-efficiency purification of plutonium with Levextrel fixed-bed 
sorbents, 2:37138 
PLUTONIUM/TRANSPORT REGULATIONS 
transpo irradiated fuels and of plutoniurs, 2:37143 
rt oO} of plutonium, 1 
CN-36/227) 
PLUTONIUM 239/RADIATION MONITORING 
Observations of the distribution and the nature of 
particulate material in a HEPA filter used for Ea aac tay 
dust, 2:38349 (ORNL/TM-5765) 
INI ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of uranium and plutonium laves with 
3d transition elements (UMne2; UFe2; UCo2; UNie; 
PuFez; PuCoz; PuNie; 4 to 300°K), 2:37966 
PLUTONIUM DIOXIDE/DISSOLUTION 
Study of the dissolution of refractory PuO: in nitric-hydrofluoric 
acid dissolvents at 100°C, 2:38099 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
UO,-PuO:; fuel pin irradiation DFR-435. Evaluation of the test 
results on the irradiated fuel pins, 2:37437 (EURFNR-1351) 
PLUTONIUM DIOXIDE/PRODUCTION 
Light Water Reactor Fuel Recycle program plutonium nitrate-to- 
oxide conversion project progress report, July-September 1976, 
2:37132 (RFP-2590) 
INIUM NITRATES/CHEMICAL REACTIONS 
oxide conversion project progress report, July-September 
2:37132 (RFP-2590) 
PLUTONIUM NITRATES/DENITRATION 
Conversion of plutonium nitrate solution to oxide. Part I. 
rt, November 1-December 31, 1976, 2:37130 (La-672 ) 
NIUM OXIDES/CHEMICAL PREPARATIO’ 
Conversion of plutonium nitrate solution to oxide. i 1. “oe 
report, November 1-December 31, 1976, 2:37130 (LA-6721-PR) 
PLUTONIUM OXIDES/FISSION PRODUCT RELEASE 
et — fission product inclusions in mixed-oxide 
PLUTONIUM OXIDES/THERMODYNAMIC PROPERTIES 
Calculating the oxygen potential of (U,Pu)Osub(2 +-x), 2:38025 
PLUTONIUM RECYCLE 


Economic considerations of plutonium utilization in the nuclear 
power strategy of Finland, 2:37367 (IAEA-CN-36/431) 
Plutonium bearing oxide fuels for recycling in thermal reactors 
and fast breeder reactors, 2:37502 (IAEA-CN-36/561) 
Review of the status of and assessment of the prospects for the 
establishment of plutonium recycle in thermal reactors in the 
FORATOM countries, 2:37499 (IAEA-CN-36/143) 
Use of plutonium oy surregenerateurs aspects techniques et 
economiques, 2:37503 (AEA-CN- 36/570) 
PLUTONIUM RECYCLE/COST BENEFIT ANALYSIS 
Benefit/cost analysis of plutonium recycle options in the United 
States, 2:37368 (IABA-CN. 36/438) 
PLUTONIUM-ALPHA/MAGNETIC SUSCEPTIBILITY 
Magnetic susceptibility and neutron diffraction investigation of a- 
Pu, 2:37926 (UCRL-72922) 
-POLAND/TRANSPORT REGULATIONS 
Radioactive materials and nuclear fuel transport 
Poland in the light of international regulations, 2:37144 (IAEA 
CN-36/455) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 


(For nonradioactive nines only; see also CONTAMINATION.) 
See also AIR PO. 
LAND POLLUTION 
NOISE POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL EFFECTS 
-term behavioral consequences of exposure to drugs and 
llutants, 2:38485 
PO) ION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/INDUSTRIAL PLANTS 
Environmental assessment sampling and analytical gery x 
37740 (PB-261259) 


Final Nov 1975-Jan 1976, 2: 
ION CO) OL EQUIPMENT 


See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
SCRUBBERS 
CONTROL OL EQUIPMENT/COST 
and operating costs of se air pollution con 
systems. Final report, 2:38316 (PB-258484) 


1378S POLLUTION CONTROL EQUIPMENT/COST 

Analysis of dynamic instability of plates by the finite element 

method, 2:37559 

Analysis of stiffened plates considering non-linear material and 

Stress concentration around a hole in bending of micropolar 

plates, 2:37546 

Theory for anisotropic and laminated plates, 2:37547 


Study of the economic impact of sulfur regulations prom’ 
by the U.S. Environmental Protection Agency for Ohio on 
A 27, 1976. Study Document Number 3. Financial impact 
of and revised sulfur dioxide regulations in the 
state of Ohio, 2:38329 (PB-259803) 

Study of the economic impact of sulfur regulations prom 
by the U.S. Environmental Protection Calo om 
August 27, 1976. Study Document Number 3. Technical 
appendix. Financial impact of the proposed and revised sulfur 
dioxide regulations in the state of Ohio, 2:38330 (PB-259804) 

Study of the economic impact of sulfur regulations Promulgated 
by the U.S. Environmental protection Agency for Ohio on 
August 27, 1976. Study Document Number 8. Cost estimates of 
various sulfur dioxide strategies for selected Ohio utility power 
lants, 2:38331 (PB-259809) 

POLLUTION CONTROL EQUIPMENT/REVIEWS 

Automobile emission control - the technical status and outlook as 

a) 1974 (a report to the administrator), 2:37886 (PB- 


Environmental it, 2:37342 
POLLUTION CONTROL 
ASSESSMENT 
Automobile emission control: The current status 
trends as of March 1976, 2:37887 (PB-259133) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
BIODEGRADATION 


Biodegradation of polynuclear aromatic hydrocarbon 
by soil and water microorganisms. Research report, 2:38369 
(PB-253964) 
POLYCYCLIC AROMATIC HYDROCARBONS/ENTROPY 
Predictive scheme for thermochemical properties of polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 


CLIC AROMATIC HYDROCARBONS/FORMATION 
Predictive scheme for thermochemical of polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 
POLYCYCLIC AROMATIC HYDROCARBONS, 
SPECTROSCOPY 
Analysis of polycyclic organic material in coal, coal ash, fly ash, 


and other fuel and emission samples. Final report Jul +4-Jun 75, 
2:36888 (PB-253453) 
CLIC AROMATIC HYDROCARBONS/SPECIFIC 


scheme for thermochemical properties 


POLYETHYLENES/FABRICA 
Coated antenna wire. Final report 18 Nov 75-18 Mar 76, 2:37977 
YYMER FLOODING 
MICROEMULSION FLOODING 
ILYMERS 
See also PLASTICS 
POLYMERS/THERMAL CONDUCTIVITY 
Calculating the thermal conductivity coefficient of matrix, 
systems, 2:38218 
PONDS 


See LAKES 
POROUS MATERIALS/FLUID FLOW 
Performance prediction procedure for transient flow of fluids 
through pressure sensitive formations, 2:38501 
POROUS ATERIALS/PLUGGING 
Mechanism of foam formation in porous media, 2:38502 
RPHYRINS 


PO 
See also CHLOROPHYLL 
PORPHYRINS/METABOLISM 
Levels of 5-aminolevulinate dehydratase, uroporphyrinogen-I 
synthase, and protoporphyrin IX in erythrocytes from anemic 
mutant mice, 2:38414 
POSITRON-ATOM COLLISIONS/SCATTERING 
Corrections for forward scattering to positron-helium total cross 
section measurements (50 to 400 eV), 2:38642 
POTASSIUM/ATOM-MOLECULE COLLISIONS 
Formation of positive and negative ions in UF. , 2:38674 
Molecular beam study of the reactions of K and Cs with UFs, 
MoFe, TeFe, and SeFs , 2:38673 
POTASSIUM/BIOCHEMICAL REACTION KINETICS 
Potassium transport in human blood lymphocytes treated with 
phytohemagglutinin, 2:38407 
POTASSIUM IOACTIVE WASTE 
Method for the safe disposal of alkali metal (Patent application; 


rota of liquid metal coolants), 2:37158 
'ASSIUM/SOIL CHEMISTRY 


Nitrogen, phosphorus, and potassium utilization in the plant-soil 
system: an analytical model, 2:38449 


POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 
ye methodology for drinking water, 2:38448 
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POTASSIUM ALLOYS/RADIOACTIVE WASTE PROCESSING 
Method for the safe disposal of alkali metal (Patent application; 


of liquid metal coolants), 2:37158 
POTASSIUM IONS/PHOTOELECTRIC EFFECT 
Electron-alkali scattering and photodetachment of alkali 


ions (Cross sections, an; distribution, Wigner 4 
resonance, threshold behavior), 2:38639 
POTENTIOMETRY/AUTOMATION 
— instrumentation for automated 
current co’ tiometry, and galvanostatic 
measurements, 2: 380 


(FORECASTING 
Review of energy forecas Eetatelegion and 
Final rt on (PB-255170) 


POWER G TI GY CONSERVATION 
Electrical, energy technology, 2:37751 (CONF- 
WER COMBUSTION ENGINES 
Economical ener, of 2:37317 
POWER GENERATIO ON/TECHN' 


TION 
Electrical energy 2:37751 (CONF- 
7 1216) | 


PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 


ing system to measure 
ightweight aircraft, 2:38382 
PO PLANTS/TURBOGENERATORS 
Study of 23 KhTGZ, Brown Boveri, Ganz and ASEA 
rs with built-up rotors, 2:37337 
POWER IRS 


CTO) 
See also ATUCHA REACTOR 
BEZNAU-] REACTOR 
BEZNAU-2 REACTOR 
BOHUNICE A-1 REACTOR 
BOR-60 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSBUETTEL REACTOR 
CLINCH RIVER BREEDER REACTOR 


FUKUSHIMA-6 REACTOR 
GENKAI-1 REACTOR 
GINNA-I REACTOR 
GINNA-2 REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 


MARVIKEN REACTOR 

MH-1A REACTOR 

MONJU REACTOR 

NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
PALISADES-1 REACTOR 

PFR REACTOR 

PHENIX REACTOR 

PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
RAJASTHAN-1 REACTOR 
ROBINSON-2 REACTOR 

ROWE YANKEE REACTOR 
SELNI REACTOR 

SGHWR REACTOR 

SHIMANE-! REACTOR 
TARAPUR-I REACTOR 


POLLUTION CONTROL EQUIPMENT/REVIEWS 
assumptions. 
> OLOGY 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENVIRONMENTAL EFFECTS . 
ga 
DFR REACTOR 
ENEL-4 REACTOR 
ERR REACTOR 
FESSENHEIM-1 REACTOR 
JATR REACTOR 
JOYO REACTOR 
JPDR REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
WWER-2 REACTOR 
POWER REACTORS/FUEL CYCLE 
Thorium fuel cycle, 2:37498 (IAEA-CN-36/96) 
POWER REACTORS/MABEET 
Problems oO medium power reactors, 
2:37470 (IABA-EN-36/ 1) 
POWER REACTORS/REACTOR NOISE 
Control of technical safety during normal reactor operation, 
2:37636 (IAEA-CN-36/294) 
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POWER SYSTEMS/CURRENT LIMITERS 
current limiters for electric power systems. 


POWER SYSTEMS/INTERNAL COMBUSTION ENGINES 
Criteria for the oo of internal combustion engines on 


tion, 2:37316 
PO STEMS/TECHNOLOGY ASSESSMENT 
bay: A egy models (Model systems from 20,000 to 50,000 MW, 
to 20,000 circuit miles), 2:37768 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
The automated distribution system: an assessment of 
communications alternatives. Volume I. Final report, 2:37343 
tomated distribution system: an assessment of 
<a tions alternatives. Volume II. Final report, 2:37344 


PO TRANSMISSION/ENERGY CONSERVATION 
Electrical energy technology, 2:37751 (CONF- 


whic) IV. Electrical energy technology, 2:37751 (CONF- 


TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/CIRCUIT BREAKERS 
Tests of automatic rec on an industrial 750-kV line, 2:37349 


POWER TRANSMISSION LINES/OPERATION 
strength of extrahigh 
e wi 


2: 37, 
IDYMIUM OXIDES/CATALYTIC EFFECTS 
electrochemical 


electrical, and characterization of Ni- 
Pr oxide thick films, 2:37788 
PRASEODYMIUM OXIDES/ELECTRICAL PROPERTIES 
Structural, electrical, and hemical characterization of Ni- 
Pr oxide thick films, 2:37788 


PRASEODYMIUM OXIDES/PHASE TRANSFORMATIONS 
Effect of crystal size on chemical hysteresis in praseodymium and 
terbium oxides, 2:38016 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITA TIONS 
PRESSURE GAGES/MA 


Low uency dielectric properties 
semiconductors. Res Research report, report, 2: £58080 (AD 2715) 


SUPPRESSI 
ree el the containment of a nuclear 
2: 
REACTORS 
See also RAKE. 2 REACTOR 
PRESSURE TUBE REACTORS/PRESSURE TUBES 
Pressure tube sealing, 2:37412 
PRESSURE TUBES, 


Pressure tube 2:37412 


PRESSURE 
Study on the fracture toughness of heavy section steel for nuclear 
reactor =ressure vessel, 2:37582 

PRESSURIt /ESSE */ESSELS/FABRICATION 


VIBRATIONS 
Vibrations of composite circular shell structures due to transient 
loads, 2:37570 


Updated measure of 
A302B), 2:37387 
PRESSURE VESSELS/RUPTURES 


Low temperature fracture behavior of a Ti-6AI-4VV alloy and its 
electron beam welds. for 1975, 2:37946 (PB-254459) 
of revolution by 
ysis 
sumerical integration 237557 
thermal creep analysis of thin cylindrical shells, 


2:37. 
shakedown theorem for elastic/plastic bodies with work 


hardening, 2:37565 


PROPERTIES 
tensile instability, 2:37552 
WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/CORROSION PROTECTION 
Reactor chemistry on reactor coolant, 2:37374 
PRIMARY COOLANT CIRCUITS/FISSION PRODUCTS 
Effect of flow rate on fission-product deposition from high- 


streams, 2:37405 
Y COO: CIRCUITS/FLOW REGULATORS 
Nuclear reactor having a core provided with a protection system 
(Patent), 2:37677 
PRIMARY COOLANT CIRCUITS/PIPES 
—- 1 loop for experimental studies of crack growth rate and 


nuclear piping, 2:37670 
PRIMARY COOLANT C CIRCUITS/PUMPS 


Tendency of nuclear ips for PWR primary system, 2:37399 
— COOLANT CIRCUITS/WATER CHEMISTRY 
Reactor chemistry on reactor coolant, 2:37374 
PRIMARY COSMIC RADIATION/CHARGE DISTRIBUTION 
ow spectra of cosmic ray nuclei: 4 < Z < 26and.3<E<2 
GeV /amu, 2:38512 (N-76-26139) 
PRIMARY COSMIC RADIATION/ENERGY SPECTRA 
spectra of cosmic ray nuclei: 4 < Z < 26and.3< E<2 
GeV/amu, 2:38512 (N-76-26139) 
IN LARGE TORUS 


See PLT DEVICES 
HEAT REACTORS 
reactor application for high temperature power i i 
processes, 2:37505 (IAEA-CN- 39) 
PROCESSING (ORES) 
See ORE PROCESSING 


trioxide ), 2:36868 (FE/W 7646-1) 


See AMINES 
NEUTRONS/MULTIPLICITY 
Photofission studies with monoenergetic photons, 2:38738 (UCID- 


Mechanism and kinetics of the formation of NO/sub x/ and other 
combustion jutants. Phase II. Modified combustion. Final 
'4-Dec 75, 2:39032 (PB-258875) 
and kinetics of the formation of no/sub x/ and other 
combustion utants. Phase I. Unmodified combustion. Final 
report A) 74, 2:37212 (PB-258874) 


butanols as er ropulsion fuels. 
report, 2:3721 

PROPANOLS/RADIO 

Pulse radiolysis studies reactions, 2:38095 


See PROPYLENE 


Thermal cracking method for the ion of eth: and 
lene in a molten metal (Patent), on 
ION (CORROSION) 
See CORROSION PROTECTION 
ION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/CORROSION RESISTANCE 
- and wear-resistant plasma-spray coatings (PWR), 
2:37386 (BMFT-FB-K-76-04) 
OTECTIVE COATINGS/WEAR RESISTANCE 


Corrosion- and wear-resistant coatings (PWR), 
2:37386 


See also HISTONES 
LIPOPROTEINS 


PROTEINS 
Kinematic analysis of concrete members under combined stresses, 
5. A study of design allowable shear stresses for concrete 
reactor vessels and containments, 2:37587 
Nonlinear viscoelastic behaviour of shells of revolution under 
arbitrary loading, 2:37558 
Stress concentration around a hole in bending of micropolar 
plates, 2:37546 
Three dimensional stress analysis of nozzle-to-shell intersections 
by the finite element method and a auto-mesh generation 
| 2:37579 
PRODUCER GAS/PURIFICATION 
: i evaluation of the SO;-coal — process (Sulfur 
P 
See 
PRO) 
17390) 
PROPANE/COMBUSTION KINETICS 
PRESSURE VESSEL S/FATIGUE 
; some materials : reacto PROPANOLS/COMPARATIVE EVALUATIONS 
An evaluation of methanol, ethanol, the propanols, and the 
PRESSURE VESSELS/NOZZLES 
Nuclear seactor presgure vessel nozzle penetration device (Patent), PROPENE 
2: 
PRESSURE VESSELS/REACTOR MATERIALS PROPYLENE/SYNTHESIS 
| 
on ure and loss of coolant 
accident, 2:37645 (IALA-CN.-36/548) 
PRESSURE VESSELS/SERVICE LIFE 


tion cy 


Spectrin of its physical, biochemical, and 
functional ies, 2:3840 
PROTEINS/B. IS 
ppression of melanoma cell tyrosinase activity 
tumorigenicity after incorporation of bromouracil for one or 
two cell divisions (Mice), 2:38423 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS/BEAM PRODUCTION 
Generation of fraction of a terawatt 
reflex triodes. Interim rt, 2: 033873) 
PROTON REACTIONS/PI 
Possible two-phonon #y-vibration in 2 2: 338730 
PROTON REACTIONS/SPALLATION 


Progress repo! of *Be produced 


See also SOLAR PROTONS 
PROTONS/BIOLOGICAL RADIATION EFFECTS 
of space flights. radiobiological aspects, 2:38469 
PROTONS/NUCLEAR MAGNETIC RESONANCE 
agSH/su emperature 
linewidth and second momen dependence ofthe 
PLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOZOA 
See also TETRAHYMENA 
PROTOZOA/GROWTH 
Observations on the nature and signi of the particles used 
by Tintinnida during lorica-building, 2:38398 
PROTOZOA/TAXONOMY 
Observations on the nature and signi of the particles used 
by Tintinnida during lorica-building, 2:38398 
-3695 RESONANCES/DECAY 


Radiative decays of the psi(3684) to new high mass states, 2:38710 


(SLAC-PUB-1659) 
REACTO IN SPECTRA 
Unfolding fast neutron spectra and cross sections ina TRIGA 
reactor, 2:37618 


PUBLIC HEAL 
Administration of the radiation control for health and safety act of 
1968. public law 90-602, A la 1, 1976. Annual report 1 Jan-31 
Dec 75, 2:38462 (PB-253670) 
PUBLIC HEALTH/PLANNING 


Environmental health aspects of planning and 
development, 2:38447 (HRP-000806 
ARS/COSMIC X-RAY SOURCES 
7+ Need in the x-ray pulsar GX 1+4, 2:38518 (N-76- 
PULSARS/GAMMaA RADIATIO) 
-ray observations PSR 1747-46, 2:38520 (N-76- 
enerator investi report, 1 Jan- 
also FBRF REACTOR 


PULSED REACTORS/COMPARATIVE es 
Army Scientific Advisory Panel Ad Hoc Grou is 
Reactors. Final report, 2:37617 oS 
PULSED REACTORS/ULTRA 
Portable installation for the with a 
reactor, 2:38748 


'y Ol nuc ior 7 
primary system, 


Behaviour of unium in the Purex 2:37139 
PUREX PROCESS/COMPARATIVE EVALUATIONS 
R — of fast reactors fuels technology, 2:37126 (IAEA- 
PUREX PROCESS/CORROSIVE EFFECTS 
— on a of metals and alloys in solutions containing 
acid (Review, corrosion rates, inhibitors, accelerators), 
2: 37986 (ICP-1107) 
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PUREX PROCESS/RADIOACTIVE WASTES 
Waste minimizing in the PUREX process, 2:37135 
PWR TYPE REA RS 

See also BEZNAU-] REACTOR 
BEZNAU-2 REACTOR 
FESSENHEIM-1 REACTOR 
GENKAI-1 REACTOR 
GINNA-I REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
MH-1A REACTOR 
PALISADES-1 REACTOR 
ROBINSON-2 REACTOR 
ROWE YANKEE REACTOR 
SELNI REACTOR 
WWER TYPE REACTORS 

Design and plants for export. 
construction of nuclear power ‘or 


Pwit TYPE EREACTORS/BLOWDOWN 


Comparisons of the RELAPS. computer code with experimental 
data, 2:37651 (NP-21718 
Ex tal and loads 
perimental investigations of pressure temperature on 
a containment after a loss-of-coolant accident, 2:37685 
PWR TYPE REACTORS/CRITICAL HEAT FLUX 
Critical heat flux in flow reversal transients. Volume I: 
and experiment. Key phase report, 2:37391 (PB-254425) 
Critical heat flux in us reversal tansients. Volume II: Analytical 
techniques. Key phase report, 2:37392 (PB-254426) 
PWR TYPE REACTORS/ECCS 
ee Aes flow oscillations. Topical report (PWR), 2:37659 
TYPE REACTORS/FISSION PRODUCT RELEASE 
Carbon-14 production in nuclear reactors, 2:37614 (ORNL/ 
NUREG/TM-12) 
PWR TYPE REACTORS/FUEL CANS 
a = oe determine in-reactor performance of B and W fuels. 
g creep collapse, 2:37385 DAW. 
PWR TYPE REACTORS/FUEL CYCLE 
Evaluation of plutonium, uranium, and thorium use in power 
reactor fuel 2:37366 (IABA-CN-36/402) 
of the light water reactor system in France and its fuel 


cycle, 2:37388 ~CN-36/218) 
Review on future trends of LWR fuel cycle costs, 2:37363 (IAEA- 
CN-36/163) 


PWR TYPE REACTORS/LOSS OF COOLANT 
Behavior of LWR fuel elements under accident conditions, 
2:37626 
Experimental investigations of pressure and temperature 
a containment after a loss-of-coolant accident, 2:37685 
Studies on the failure of pressure boundary and loss of coolant 
accident, 2:37645 ( ~CN-36/548) 
PWR TYPE REACTORS/NET ENERGY 
ren ~~ from nuclear power, 2:37365 (IAEA-CN-36/399) 
REACTORS/PLUTONIUM RECYCLE 
"eee analysis of plutonium recycle options in the United 
States, 2:37368 (IAEA-CN. 36/438) 
Economic considerations of plutonium utilization in the nuclear 
power st of Finland, 2:37367 (IAEA-CN-36/431) 
Plutonium bearing oxide fuels for recycling in thermal 
and fast breeder reactors, 2:37502 (AEA-CN-36/561) 
PWR TYPE REACTORS/PRESSURE VESSELS 
and loss of coolant 


U 
A302B), 2:37387 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Aquitaine 1 loop for experimental studies of crack growth rate and 


crack propagation in nuclear r piping, 2:37670 
chemistry on reactor it, 2:37374 


Reactor 

Tendency of nuclear for PWR a. system, 2:37399 
and CTORS/Pi lasma-spra 2:37386 

ion- wear-resistant Coatings, 2: 
(BMFT-FB-K-76-04) 
PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Reduction of releases of radioactive effluents from light-water- 
wer-reactors in Japan, 2:37364 (IAEA-CN-36/1 
TYPE WASTE 


PROCESS: 
Reduction of releases of radioactive effluents from li 
reactors in Japan, 2:37364 (IAEA-CN-36/1 
rt: a retrospective prospective view, 2: 
-36/447) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Control rod blow out protection system (Patent), 2:37608 


-water- 


PROTEINS/BIOCHEMISTRY 140S 
PSYCHOLOGY 
See BEHAVIOR n 
4 
accident, 2:37645 (IAEA-CN-36/548) 
PUMPS 
See also ELECTROMAGNETIC PUMPS 
VACUUM PUMPS 
Tenn 
PUREX 
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IMMISSIONING 
power plant, 2:37381 
PWR TYPE REA RS/REACTO) CTOR INSTR STRUMENTATION 


Seismic ility demonstration of the | 
Series Instrumentation System bistables, 2: 
(WCAP-8849) 


PWR TYPE REACTORS/REACTOR OPERATION 
tional experience with light water reactors in Japan, 2:37372 
TYPE REACTORS/REACTOR SAFETY 
-water reactor safety. 2:37649 (INIS- 


safety analysis, 


/RELIABILITY 
ives for French reliability studies 
the nuclear field, 2:37631 (IAEA-CN-36/243) 
PWR TYPE REACTORS/SUPERHEATERS 
Process for improving the load factor of an electricity generating 
er station (Pateni), 2:37393 
PWR TYPE REACTORS/TRAN 
Critical heat flux in flow reversal transients. Volume I: 
and experiment. Key phase report, 2:37391 (PB-254425) 
Critical heat flux in flow reversal tansients. Volume II: Analytical 
techniques. hase (PB-254426) 
PWR TYPE REA RS, IN OSCILLATIONS 
of xenon-induced spatial power oscillations, 


PYRENE/ENTROPY 
for thermochemical properties of 
PYRENE/FORMATION HEAT 
Predictive — for 
aromatic hydrocarbons additivity 
PYRENE/SPECIFIC HEAT 


PYRITE/REM 
Applicability of the Meyers process for chemical desulfurization 
of : survey of thirty-five coals. Final report, 2:36859 (PB- 


lybdenum-boron system and elemental 
boron (1800-2200°K), 2:38017 


QUALITY ASSURANCE 
Bechtel jity assurance program for nuclear power plants, 
2:37351 (BQ-TOP-1) 
ANTUM ELECTRODYNAMICS/FOLDY-WOUTHUYSEN 


— point in the development of quantum mechanics and the 
years of the Moessbauer effect, 2:38759 (CONF-760737-1) 
statistical equation of state, 2:38845 
IRON 
between lepton-induced 
multiparticle reactions, 2:38717 <SLAC-PUB 1820) 
QUARK MODEL/LEPTON REACTIONS 
Connections between lepton-induced and hadron-induced 
multi le reactions, 2:38717 
ODEL/PHOTONUCLEAR REACTIO) 


between lepton-induced and 
multiparticle reactions, 2:38717 SLAC PUD.1820) 
QUAS /V ARIATIONS 
Possib —— between the optical variability 
properties of quasar-like objects, 2:38528 (N-76-26054) 
QUASARS/VISIBLE 


the optical variability and 
properties of quartind objects, 2:38528 (N-76-26054) 


RADAR/BA' 
DNA pro pani ny ys rada: auroral backscatter measurements. 
1 Jan 1974-30 Sep 1975, 2:38572 (AD-A-031103) 


M ic hepatic 
‘ucormycotic 
aoa infarcts in irradiated calves, 2:38475 
RADIATION DETECTION 
See also BETA DETECTION 
Basic of nuclear ition measurement and 
— 2:38 (AED-Conf: 715-769-106) 
using resonance ionization spectroscopy, 
RADIATION HYGIENE 
See RADIATION PROTECTION 


RADIATION PROTECTION/COST eer ANALYSIS 
Analysis and decision makin © bye for radiation accident 
situation, 2:38228 (CEA-CONF-3610) 
RADIATION PROTECTION/LEGISLATION 
Radiation protection - 1975, annual EPA review of radiation 


activities, 2:38467 (PB-259655) 
IATION PROTECTION/RECOMMENDATIO) 


INS 
~ for radiation protection, 2:37173 (IAEA- 


See RADIATION PROTECTION 
pipe Annual 2:38107 (N-76-22496) 
pi iators for 
RADIOA( BIO) ICAL WASTES” 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 


review of radiation 


RADIOACTIVE MATERIALS/MATERIALS HANDLING 
Exposure of airport workers to radiation from shipments of 
radioactive materials. A review of studies conducted at six 
Technical 2:38468 (PB-262211) 
ACTIVE — /RADIO LOGICAL 
exposure around nuclear installations in the Federal Republic of 
Germany, 2:37170 (IAEA-CN-36/114) 
United States ex rtation radioactive 
materials, 2:37146 (IAEA-CN-36/563) 
RADIOACTIVE MATERIALS/TRANSPORT 
Radioactive materials and nuclear fuel transport ery 
regulations, 2 7144 (IAEA- 
RADIOACTIVE MATERIALS/X-RAY FLUORESCENCE 
utomatic remote sam) Same system for x-ray 
fluorescence anal 
RADIOACTIVE /EXPLORATION 
New developments in the techniques of uranium 
Fee case histories for exploration under arid 
1 (AEA-CN-36/48) 
RADIOACTIVE PARTICULA 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL/REGULATIONS 
Ways of — the problems of radiation safety and 
Sa in handling radioactive waste at 
er stations in the USSR, 2:37454 ([AEA-CN-36/349) 
RADIOAC WASTE /FEASIBILITY STUDIES 
-scale fuel cycle centers, 2:37125 (IAEA-CN-36/562) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
RADIOACTIVE WASTE MANAGEMENT/ 
ENVIRONMENTAL EFFECTS 
Public comments and Task Force responses regarding the 
environmental survey of the ing and waste 
fuel cycle, 2:37131 


management ions of the L 
(NUREG0216) 
Industrial aspects of radioactive waste management in Western re: 
Europe, 2:37155 (IAEA-CN-36/8) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 


LWR fue! and recycle progress for October 1- 
31, 076 Off-gas treatment; ion/storage; 


trea’ 
waste t), 2:37128 (ICP-11 10) 
RADIOACTIVE WASTE PROCESSING 
Reduction of releases of radioactive effluents from light-water- 


power-reactors in Japan, 2:37364 (IAEA-CN-36/1 


141S RADIOACTIVE WASTE PROCESSING 
RADIATION CHIMERAS 
State of the art and cen ay in 
the nuclear field, 2:37631 (IAEA-CN-36/243) 
yclic 
8079 
RADIOACTIVE EFFLUENTS/DATA 
clic Radioactive materials released from nuclear power plants, 1974. 
38079 2:37615 (PB-254296) 
RADIOA EFFLUENTS/RELEASE LIMITS 
yclic Methods of establishing limits on discharge to the environment of 
aromatic hydrocarbons (Group additivity technique), 2:38079 radioactive material emerging from the fuel cycle, 2:37163 
(L4.EA-CN-36/292) 
PYROMETERS/DESIGN 
Q 
TRANSFORM 
Foldy-Wouthuysen transformation of quantum electrodynamics 
and relativistic corrections to the transition operator in two- 
electron systems, 2:38692 
QUANTUM MECHANICS/REVIEWS 
R 
inal 


RADIOACTIVE WASTE PROCESSING/ADSORPTION 
SORPTEX< process for head-end separation of aerosols and iodine 
from us wastes from reprocessing plants, 2:37160 
WASTE PROCESSIN' /GASEOUS WASTES 
ture rectification for the separation of **Kr and 


iso : -~CN-36/ 
RADIOA WASTE PROCESSI G/SOLIDIFICA1 ON 
Dow system for solidification of low level ive wastes 
nuclear power plants, 2:37157 (NP-21742 
RADIOA WASTE STORAGE/T. 
Confinement chamber for radioactive products or waste (French 
2: 


See also RADIOACTI CTIVE EFFLUENTS 
WASTES/QUANTITATIVE CHEMICAL 
determine tities of plutonium in hetero, us waste. Final 
ber 1973 - 31 May "1976, 2:38060 


(IAEA 
RADIOACTIVE WASTES/RADIATION MONITORING 
Method for radioactivit s/WASTE (Patent), 2:38061 
RADIOACTIVE WA TRANSPORTATION 


United States ex in the trans 
2: 31146 46 TAEA-CN-36/ 


See NEUTRON-C GAMMA LOGGING 
X-RAY FLUORESCENCE ANALYSIS 
X-RAY FLUORESCENCE LOGGING 
RADIOACTIVITY LOGGING/DATA 
Gamma methods in ore geology (175) x-ray fluorescence, ‘y- 
electron, and logging: bo book in Russian), 2:38269 
RADIOACTIV 
Gamma methods in ore pots oe x-ray fluorescence, ‘y- 
electron, and y-n logging; book in Russian), 2:38269 
RADIOCARBON DA 
See CARBON 14 
ODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
ents on element transfer, 2:38357 
RADIOISOTO! ES/RADIOECOLOGICAL CONCENTRATION 
Concentration factors and transport models for radionuclides in 
aquatic environments. A literature report. Final report, 2:38387 
(PB-255097) 
RADIOLOGICAL PERSONNEL/EDUCATION 
Task descriptions in diagnostic radiology. Research No. 7. 
Volume 4. Index of tasks by code number and name, 
2:38466 (PB-258654) 
"Design, development, fvrication and testing of portable sei. 
gn, development, cation and testing of a 
contained respirable dust mass monitor, 2:36910 (PB-254503) 
RADIOMETRIC GAGES/PERFORMANCE TESTING 
Design, development, fabrication and testing of a portable self- 
contained — dust mass monitor, 2:36910 (PB-254503) 
RADIONUCLID:) 


See RADIOISOTOPES 
oeelieet f /sup 99m/Tc diphosphonate in acutel 
tion dip in y 
muscle: relatio: to muscle 


rt, 2:38431 (AD-A-033232) 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/WAVE PROPAGATION 
Computer codes for use in display of predicted scintillation 
characteristics and total electron cuaent 2:38581 (AD-A- 


Bulk content of uranium, radium, and thorium in certain soil- 
forming rocks, 2:38506 (PB-254587-T/SL) 
CHEMICAL ANALYSIS 
Bulk content of uranium, radium, and thorium in certain soil- 
forming rocks, 2:38506 (PB-254587-T/SL) 
RADIUM 226/RADIOECOLOGICAL CONCENTRATION 
2:38448 
Natural radionuclides in industrial and rural soils (In fly ash from 
coal-fueled power slanted, 2:38358 


RADIUM 226 
a of radium removal efficiencies in lowa water 
processes. Technical note, 2:38386 (PB- 


RADIUM 228/RADIOECOLOGICAL CONCENTRATION 
yt ee methodology for drinking water, 2:38448 
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RAIL TRANSPORT/REGIONAL ANALYSIS 
Rail er statistics in the Northeast Corridor 1974-1975, 
2:37814 (PB-255064) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAJASTHAN-1 REACTOR/SPENT FUELS 
ay experience in fuel reprocessing, 2:37119 (IAEA-CN-36/ 
RAKE-2 REACTOR/NEUTRON SPECTRA 


ee SEG I, 2:37620 
RAKE-2 CTO) R/REACTOR LATTICE PARAMETERS 
Determination of integral material and reactor parameters in the 
fast substitution lattice SEG II, 2:37621 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT IMPACT 
Assessment of community ey pineal ig for mass transit. Volume 2. 
Atlanta case study, 2:37723 (PB-153680) 
Assessment of community for mass transit. Volume 3. 
Boston case study, 2: 37 


Assessment of community ay pieeeees mass transit. Volume 4. 
Chicago case study, 2:37725 (PB253682). 
Assessment of community planning for mass transit. Volume 5. 


Denver case study, 2: (PB-253683) 
Assessment of community planning: for mass transit. Volume 6. 
Los angeles case study, 2:37727 (PB-253684) 
Assessment of community planning for mass transit. V 
t. Paul case study, - 37728 (PB-253685) 
Assessment of community p! or mass transit. Volume 8. 
San Francisco case study, 2:37729 PD 253086) 
Assessment of community planning for mass transit. Volume 9. 
Seattle case study, 2: 377 (PB-253687) 
Assessment of community planning for mass transit. Volume 10. 
Washington, D.C. case py 2:37731 (PB-253688) 
RAPID TRANSIT SYSTEMS/ELECTRIC MOTORS 
hronous motor: an assessment of current 
elopment. Final re 2:37851 


RAPID TRANSIT SY 
VEHICLES 
Electric surface metro cars for A.E.R. ), 2:37854 
RAPID TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Future scenarios for urban transportation. Final report, 2:37820 
(PB-255349) 


RAPID TRANSIT SYSTEMS/PLANNING 
Assessment of community planning for mass transit. Volume. I. 
Summary, 2:37722 
Assessment of community Bes lor mass transit. Volume 2. 
Atlanta case study, 2:37723 wees 3680) 
Assessment of community 3. 
Boston case study, 2:37724 (PB-253681) 
Assessment of community ete g for mass transit. Volume 4. 
Chicago case study, 2:37725 (PB-253682) 
Assessment of community planning for mass transit. Volume 5. 
Denver case study, 2: 7 26 (PB.253683) 
Assessment of community planning for mass transit. Volume 6. 
Los angeles case study, 37727 (PB-253684) 
Assessment of community planning for mass transit. Volume 7. 
t. Paul case study, 2:37728 (PB-253685) 
Assessment of community planning for mass transit. V! 
San Francisco case std, 2:37 2:37729 (PB-253686) 
Assessment of community Ay — 


Seattle case study, 2:377 
Washington, D.C. case study, 2:37731 (PB-253688) 


See RAJASTHAN-1 REACTOR 
RARE EARTH ALLOYS/MAGNETIC PROPERTIES 
Rare-earth magnetically hard materials, 2:37970 
RARE EARTH ALLOYS/MAGNETOSTRICTION 


f earth-Fez la 
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See also EUROPIUM 


RARE EARTHS/MAGNETIZATION 
Electron interactions crystalline lattice of rare earth 
metals, 2:37931 
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RARE EARTHS/ELECTRONIC STRUCTURE 
Electron interactions and the crystalline lattice of rare earth 
metals, 2:37931 
RARE EARTHS/LATTICE PARAMETERS 
| Electron interactions and the crystalline lattice of rare earth 
metals, 2:37931 
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RARE GASES/ATOM-ATOM COLLISIONS 
Inelastic collisions of excited atoms. Annual report, 1 Jul 1975-30 
ve 1976, 2:38637 (AD-A-033652) 
RARE GASES/ENERGY-LEVEL TRANSITIONS 


SS (Semiempirical and ab initio 
‘ock calculation), 2:38626 


(DOSE) 
See DOSE RATEMETERS 


measurements, 2:37519 
REACTIVITY WORTHS/FINE STRUCTURE 
Energy-dependent fine-structure effects on material and doppler 

reactivity worth, 2:37510 (IA-1321) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CORROSION 
Corrosion problems in LWR reactors, 2:37996 
REACTOR COMPONENTS/CREEP 
Creep rupture of structures subjected to variable loading and 
temperature, 2:37577 
— 4 material disintegration on structural performance, 
Finite element solution of creep problems involving rapid cyclic 
loading, 2:37567 
Theoretical and experimental investigation of creep problems with 
variable temperature, 2:37566 
REACTOR f dynamic instability of plates by the 


collapse 
y 
i ects on i 
et temperature on buckling 
Shakedown analysis of structures: A review of recent 
dev its, 2:37561 


axisymmetricall 
cutouts, 2:37664 


PROPERTIES 

Effect of load 2:37571 
REACTOR COMPONENTS/FRA 

REACTOR COMPONENTS/IMPACT SHOCK 

eee formulation and solution of a class of contact- 

problems in contimuum mechanics, 2:37665 

REAC R COMPONENTS/JOINTS 

Design and analysis of connections and discontinuities in nuclear 


a review, 2:37568 
REACTOR COMPONENTS, TESTING 
Safety omg: er to be met by nuclear power ig Pt. 9. 


tests, 2:375: 
COMPONENTS/ PHYSICAL RADIATION 


function methods, 2:37441 
REACTOR COMPO) 


Creep rupture of structures subjected to variable load, 2:37549 


2:37541 
REACTOR COMPONENTS/STANDARDS 
Nickel-molybdenum-chromium alloy castings (ASTM A 494 with 
additional requirements), 2:37469 (RDT_M-4-5T(Rev. \(4-76)) 
STRESS ANALYSIS 


REACTOR COMPONENTS/ 
non-linear material and 


cote apr of od 237 
componcats to probable rena, 237572 
inelastic and thera srs analysis by 

the finite element method, 2:37548 
Effect of creep 
Finite element analysis of geometric and material 
dynamic response, 2:37533 
Inelastic response analysis of structures, 2:37528 
Inelastic stress analysis and failure laws, 2:37554 
Mathematical model of medium for analysing the inelastic 


lacement-h finite-element model, 2: ae 
Vv of shell for layered media, 2: ise 
REAC R COMPONENTS/TENSILE PRO 
induced tensile instability, ae 
REA IRR COMPONENTS/WELDED JOINTS 


joints, 2: 
REACTOR CONTROL SYSTEMS 
a nuclear reactor. 
Control rod blow out system (Patent), 2:37608 
Decoupling control — reactor by using a dynamic 
compensator, 2:3760. 


Proposal of an actual hierarchical control method from trial of 
loop. Su; of 


plants, 2:37602 
REACTOR CONTROL SYSTEMS/SIMULATION 


Computer simulation of nuclear reactor control by means of 
heuristic controller, 2:37598 
REACTOR CONTROL THEORY 
See REACTOR ae TICS 


REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR 
Water cooled nuclear reactor (Patent; HWLWR), 2:37413 
REACTOR COOLING SYSTEMS/CORROSIO’ 
Technique for preventing corrosion of steel pipes of 
and feed-lines for for the nuclear power station, 2:37379 
REACTOR COOLING SY: S/FEEDWATER 
Industrial technique-feedwater inlet disposed within a steam 
discharge (Patent), 2:37383 
REACTOR COOLING SYSTEMS/PIPES 


ee rous solid to thermal-hydraulic 
calculations of reactors and exc’ 2:37520 
Practical use of valve seating machine with remote control system 
for main steam isolation valve at N.P'S., 2:37373 


143S REACTOR COOLING SYSTEMS/VALVES 
Consideration of shear deformation in the analysis of 
metals, 2:37931 i ing of moderately thick shells of revolution, 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
geometric behaviour, 2:37563 
Application of finite element dynamic analysis to fracture 
mechanics, 2:37526 
an axisymmetrical element and 
Effect of LS term dependence on some rare gas transition 225702 
collapse probability under given loads of plastic plates 
aS int techniques for coupling of discrete axis ic and 
REACTIVITY/MEASURING METHODS 
Consideration of space-dependent effects in reactivity 
Non-linear deformation and plastic collapse of non- 
axisymmetrically loaded conical shells with stiffeners and 
cutouts, 2:37664 
Numerical integration method: a survey of applications in reactor 
and power technology, 2:37545 
Numerical shakedown analyses of circular _ subjected to 
cycles of pressure and temperature, 2:37575 
— rary reliability under time-varying multi-parameter loading, 
Sub structure analysis for elastic fields with stress singularities, 
2: 
Theory for anisotropic and laminated plates, 2:37547 
Thermal analysis of cracked bodies using finite element 
techniques, 2:37550 
bya 
Design against poeins of nuclear components, 2:37535 
—— buckling of shells: evaluation of various methods, 
4 
— 4 material disintegration on structural performance, 
Influence of stiffeners to the of 
Non-linear deformation and plastic collapse of non- 
app to nuclear power plant control, 2: 
REACTOR COMPONENTS/FATIGUE Recent computer applications in boiling water reactor power 
Design of structural elements against low-cycle fatigue conditions 
- a critical review, 2:37555 
Fatigue crack growth in AISI 304 tubes under mixed mode 
ON 
Elastic-plastic dynamic analysis of opening area of an axial crack 
wily under re, 2:37531 
REA COOLING SYSTEMS/TURBULENT FLOW 


REACTOR CORE DISRUPTION 
Hypothetical core disruptive accident experiments on simple fast 
test reactor models, 2:37686 
REACTOR CORE DISRUPTION/THERMODYNAMICS 
Nonequilibrium evaporation and condensation during a uranium 
dioxide — (LMFBR), 2:37680 
REACTOR CO) 
Core of a fast neutron nuclear reactor (Patent), 2:37430 
REACTOR CORES/MECHANICAL VIBRATIONS 
One dimensional vibration test and simulation analysis for HTGR 
core, 2:37675 
REACTOR DECOMMISSIONING 
Decommissioning of nuclear facilities (United Kingdom), 2:37625 
(IAEA-CN-36/71) 
Decommissioning of nuclear power plant, 2:37381 
REACTOR DECOMMISSIONING/COST 
Technical and economic aspects of nuclear a plant 
2:37449 (IAEA-CN-36/16) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/PERFORMANCE TESTING 
Seismic operability demonstration testing of the Foxboro H-Line 
Series Process Instrumentation System bistables (PWR), 2:37599 
(WCAP-8849) 
REACTOR INTERNALS 
Improvements to nuclear reactors, 2:37434 
REACTOR KINETICS 


Computer assisted learning package in reactor em 2:37516 
Investigation of reactivity calculations on the basis of 
perturbation theory, 2:37518 
REACTOR KINETIC$/GROUP CONSTANTS 
Results of calculating the physical characteristics 
reactor with the OSKAR-75 system of constants, 2:37521 
(ANL-Trans-1086) 
REACTOR KINETICS/PLASMA DIAGNOSTICS 
Properties of the inert-gas plasma formed by uranium-fission 
fragments in a nuclear reactor, 2:37517 
REACTOR LATTICES/NEUTRON SPECTRA 
Neutron spectrum studies on the fast substitution lattice 
arrangement SEG I, 2:37620 
REACTOR LICENSING 
International “yr y of safety and licensing information, 2:37642 
(IAEA-CN-36/ 
Regulatory activities bad their research and development support 
in the CSSR, 2:37455 (IAEA-CN-36/466) 
safety review and experience, 2:37457 (IAEA-CN-36/ 


REACTOR LICENSING/INTERNATIONAL COOPERATION 
Evaluation of experience and trends in international co-o) 
in — safety and licensing, 2:37644 (AEA.CN.36/494) 94) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/FRACTURE PROPERTIES 
= analysis technology for high-temperature design, 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Analysis of reactor component fluence limits using damage 
function methods, 2:37441 
mtrol of techni ety no! reactor 
2:37636 (IAEA-CN-36/294) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also REACTOR SAFETY EXPERIMENTS 
International exchange of safety and licensing information, 2:37642 
(IAEA -CN-36/440) 
Main ways for solution of nuclear power plant safety in the USSR, 
2:37639 (IAEA-CN-36/343) 
se of WWER-LWR reactor safety, 2:37640 (IAEA-CN-36/ 


) 

Reactor safety study (wash-1400): a review of the final report, 
2:37657 (PB-259442) 

Reactor safety study (WASH-1400): a review of the draft report, 
2:37658 (PB-259503) 

Safety requirements and safety experience of nuclear facilities in 
the Federal Republic of Germany, 2:37627 (IAEA-CN-36/141) 

Sensitivity assessments in reactor safety analysis, 2:37688 

State of the art and perspectives for French reliability studies in 
the nuclear field, 2:37631 (IAEA-CN-36/243) 

State supervision of nuclear power technology installation safety 

(Czechoslovakia), 2:37650 (INIS-mf-3389) 


UK experience of safety requirements for thermal reactor stations, 
2:37451 451 (AEA-CN-36/72) 
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REACTOR SAFETY/INTERNATIONAL COOPERATION 
“NORHAV": a Nordic reactor safety evaluation project, 2:37628 
(IAEA-CN-36/202) 


Evaluation of experience and trends in international cocouatien 
in nuclear safety and licensing, 2:37644 deception 494) 


Nuclear safety practices and standards, presen 
‘or international co-operation, 2:37647 (IAEA-CN- 
REACTOR SAFETY/LEGISLATION 
Nuclear safety practices and standards, present trends and 
incentives for international co-operation, 2:37647 (IAEA-CN- 


GAEA performed in the Marviken 
Power Station Sweden, :37632 -~CN-36/284) 
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and of a nuclear power plant, 
REACTOR SITES 
Development in for nuclear facilities (in Italy), 2:37612 
(IAEA-CN-36/ 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
RIRC activky report (upto December 1974), 2:37509 (RRC-8) 
-R.C. activity report (upto r y- 
REACTOR VESSELS/THERMAL INSULATION 
Heat protection system for fast neutron nuclear reactor vessel 
connector rin, 2:37428 
RECURSION 
——_ behavior of i recurrences with applicaions, 
CLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/CATALYSTS 


Photo-electrochemical energy conversion: electrocatalytic sulphur 
electrodes (Sulfur/sulfide redox — a 2:37266 
REDOX FUEL 
Photo-electrochemical ener lytic sulphur 


ersion: electrocatal: 
electrodes (Sulfur/sulfide re 2:37266 
REDUCTASES 
See OXIDOREDUCTASES 
(CE THETA PINCH REACTOR/RADIOACTIVE 
WASTE DISPOSAL 
Management of nontritium radioactive wastes from fusion power 
lants, 2:38988 (BNWL-2019) 
REFERENCE THETA PINCH REACTOR/REVIEWS 
Technology problems in Theta Pinch Reactors (Plasma stability, 
neutral gas cooling, circuitry, and materials studies), 2:38915 
(CONF-760935-P2) 
REFRACTORY METALS/GAS WELDING 
Inert gas welding. Volume 1. 1970-1973 (citations from the 
Engineering Index data base). Report for 1970-1973, 2:37910 
= 1S/PS-76/0725) 


See SOLID WASTES 
REMOTE HANDLING EQUIPMENT 
jation exposure in nuclear er plants, 2: 
REMOTE VI G EQUIPMENT 
Development of automated equipment for reduction of 
radiation ex in nuclear power plants, 2:37584 
REPROCESSING 
See also FLUORIDE VOLATILITY PROCESS 
PUREX PROCESS 
Technical state of reprocessing, 2:37137 
REPROCESSING/ENVIRONMENTAL 
Public comments and Task Force responses as the 


environmental survey of the 
management portions of the LWR fuel a. 2: 37131 


REPROCESSING/INTERNATI COOPERATI 
Status and prospects for reprocessing, 2:37107 AEALCN- 36/56) 
RESEARCH REACTORS 


See also APRF REACTOR 
FBRF REACTOR 
PSTR REACTOR 
SBR-5 REACTOR 
RESEARCH REACTORS/FUEL CYCLE 
Nuclear fuel cycle for research and power reactors, 2:37115 
(IAEA-CN-36/274) 
RESERVOIR ENGINEERING 
ical modeling of processes i 
reservoir study, i i 
reservoir characteristics, 2:56964 
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RESERVOIR ROCK/FRACTURE PROPERTIES 
Containment of massive hydraulic fractures, 2:37030 

RESERVOIR ROCK/HETEROGENEOUS EFFECTS 


Containment of massive hydraulic fractures, 2:37030 
RESERVOIR ROCK/MATHEMATICAL MODELS 
te three-dimensional reservoir simulation model, 


ect of flushing fluids on the physi TO 
and collectors (Book in Russian), 2: y 
RESERVOIR ROCK/PRESSURE G 
cl tuna tes the constant pressure 
outer boundary, 2:36948 
Analysis of pressure transient data in naturally fractured reservoirs 
with spherical flow, 2:36950 
Containment of massive hydraulic Sree 2:37030 
RESERVOIR ROCK/STRESS ANAL 
Containment of massive hydraulic ll 2:37030 
RESERVOIR ROCK/TWO-PHASE FLOW 
Multiphase, multicom: t filtration during petroleum and gas 
recovery (Book in Russian), 2:36953 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Energy use and conservation in the residential sector: a regional 
analysis, 2:37809 (PB-254468) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Energy use and conservation in the residential sector: a regional 
analysis, 2:37809 (PB-254468) 
RESIDENTIAL SECTOR/LOAD MANAGEMENT 
Assessing the potential for optimal utilization of off-peak _ 
Volume III. Biddeford demonstration. Final report, 2:3 
(PB-254776) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE CONSERVATION/MANAGEMENT 
Resource recovery plant implementation: Guide for municipal 
Officials; interim eo 2:37832 (PB-259139) 
Resource recovery plementation: guides for municipal 
officials; 2: 37833 (PB-259141) 
Resource recovery plant implementation: guides for m 
officials; risks and contracts, 2:37834 (P -259142) 
Resource recovery plant implementation: guides for m 
Officials; accounting format, 2:37835 (PB-259143) 
Resource recovery plant implementation: guides for municipal 
See GEOTHERMAL 
RESOURCES/ENERGY PO) 
Euro raw materials aang 2:37742 
RESPIRATORY SYSTEM DISEASES/DIAGNOSIS 
Positive bone scan due to empyema (/sup 99m/Tc tracer 
techniques), 2:38435 
RESPIRATORY SYSTEM DISEASES/EPIDEMIOLOGY 
The correlation between asthmatic symptoms in children and air 
pollution levels in kyoto city (3-8) (kyoto shi ni okeru taiki 
osendo to shoni zenshokuyo shojo to no kankei (3-8)), 2:38491 
(PB-253020-T/SL) 
FIELD 
Formation of reverse pinch configuration in static toroidal field, 
2:38827 (N-76-32012) 
REVERSE-FIELD PINCH/KINK INSTABILITY 
Observations of large amplitude helical kink instabilities and field 
par a fast pinch experiment (HBTX-1). II, 2:38866 (INIS- 
REVERSE-FIELD PINCH/PLASMA MACROINSTABILITIES 
fem rr reversed field pinches in HBTX-1. I, 2:38965 (INIS- 


LLOYS7ELECTRIC CONDUCTIVITY 
Effect of alloying with niobium, ones = 
ysical properties 
NIUM POYS/HARDNESS 
sical properties of cast tungsten, - 
TUM ALLOYS/LATTICE PARAMETERS 
Effect of alloying with niobium, rhenium, and osmium on the 
of cast tun: 2:37967 a 


hysical properties 
RHENIUM ALLOYS/MAG: iC SUSCEPTI 


Effect of alloying _ — rhenium, and osmium on the 


hysical properties , 2:37967 (N-76-31328) 
RHENIUM ALLOYS, PoYs/PHYSE RADIATION EFFECTS 
Defects in metal crystals. Progress May 1, 1976-A 


1977 (Heavy ions and fast neutrons), 2:38005 (COO-3158- “3. 
RHO-765 RESON ANCES/LEPTONIC DECAY 
=~ ; uction by 4.0 GeV/c 7* p interactions, 2:38706 (RL- 
43/A 


ROTARY ENGINES/DESIGN 


RHR SYSTEMS 
(Residual heat rem val.) 
Advanced analysis ei y report, June-August 
1976 (LMFBR), 2:37623 GEAP-14038-8) 
INUCLEIC ACID 
See RNA 
Experimental typhus immunogens, 2:38455 
Experimental scrub typhus imm 2x 5 (AD-A-m 
RICKETTSIAE/INACTIVATION 
- scrub typhus immunogens, 2:38455 (AD-A-725995) 
CURRENTS/ANISOTROPY 


Role of charge exchange in Carns unstable waves in the ring 
current. Interim report, 2:38599 (AD-A-031362) 
RING EXCHANGE 


the charge exchange lifetimes on mirror latitude, 
2:38586 7626135) 


Role of charge exchange in 
_current. Interim report, 2:38599 ( A-031362) 


R CRACKING 
See COAL LIQUEFACTION 


See also OHIO RIVER 
RIVERS/TEMPERATURE DISTRIBUTION 
A computational model for predicting the thermal regimes of 
rivers, 2:38388 (PB-254862) 
RIVERS/THERMAL POLLUTION 
A computational model for predicting the thermal regimes of 
rivers, 2:38388 (PB-254862) 
RIVERS/WATER QUALITY 
Evaluation of the impact of the Mines Development, Inc. Mill on 
= conditions in the Cheyenne River, 2:38370 TE 
Utah Lake-Jordan River hydrologic basins water quality 
management planning study. Volume I. Final report, 2:38374 
(PB-255574) 


(Ribonucleic acid.) 
See also TRANSFER RNA 
RNA/BI 


OCHEMISTRY 
wee of cell cycle stage-specific transcription of histone 
hromati:: by non-histone chromosomal proteins, 


of cell tyrosinase activity and 
rigenicity after incorporation fismewnal for one or 
conn cell divisions (Mice), 2:38423 
RNA/MOLECULAR STRUCTURE 
ee sequence from a ribonuclease III processing site in 4 
(Escherichia coli), 2:38411 
ROADS/CO 


Fly ash as a pare lites for highways. A manual. Final 
2:37837 
ROADS/DATA COMPILATIO) 
Highway statistics, 1974. aaeel report, 2:37841 (PB-255090) 
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ROBERT E. GINNA-2 REACTOR . 
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ROBINSON-2 REACTOR/REACTOR OPERATION 4 

Annual operating report for 1976, 2:37447 (DOCKET-0261-779) 
NICS 


ROCK 
Effect of Poisson's ratio on rock ies, 2:38504 
ROCKET ENGINES/EXHAUST 
Studies of the exhaust products from solid it rocket a 
motors. Final report, 1 Jul 1973-30 Jun 1975, 2: 38363 (AD-A- ' 
029569) 
ROCK-FLUID INTERACTIONS/CHEMICAL REACTION 
KINETICS 


Water-rock interactions in the Pembina Field, Alberta, 2:36951 
RODENTS/POPULATION DYNAMICS 


Environments of kangaroo rats (Dipodomys) and effects of i 
— change on populations in southern Nevada, 
2:38354 
RODENTS/TEMPERATURE EFFECTS 4 


Environments of kangaroo rats (Dipodomys) and effects of 
environmental change on populations in southern Nevada, 


2:38354 
ROOFS/SUPPORTS x 
Master environmental control and mine s: design simulator a 
Fina inal epor, 236913 
ibsystem. rt, 
ROSE BENGAL/ELECTRON 
Electron transfer at 2:38085 
ROTARY ENGINES/DESIGN 
Engine with rotor, of new type (Patent), 2:37880 us 


Machines for energy conversion (Patent), 2:37881 
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2:38420 

R 

R 


ROTATING GENERATORS/DESIGN 


ROTATING GENERATORS/DESIGN 
High power study: conventional generators, superconducting 
generators, non-air-brea turbines. Final report, Jun-Dec 
1975, 2:38119 (AD-A-032634) 
IRS/FABRICATION 


Technology development of a CVD silicon carbide radial turbine 
rotor. Interim report, 2:37878 (AD. A.031595) 
ROWE YANKEE REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 2:37445 
KET-50029-783) 
RUBIDIUM/ION-ATOM COLLISIONS 
K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by *N ion 
impact (7 to 35 MeV), 2:38578 
RUBIDIUM IONS/PHOTOELECTRIC EFFECT 
Electron-alkali scattering and photodetachment of alkali i 


ions (Cross sections, r distribution, Wigner law, 
resonance, threshold behavior), 2:38639 

the determination length 
leasurin or wave 
and ener ~ from pulsed lasers, 2:38190 N76. 22834) 
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Measuring instrument for the determination of er 


See RUMINANTS 
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length 
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Preliminary baseline investigations of ing and 
mammals using No. 17. Envi 
Monograph 1976-3, gag (NP-21652) 


Preliminary 
mammals using Lease No. 17. Envi — 
Mono; 1976-3, 2: 37053 (NP-21652) 
RURAL /TRANSPORTATION SYSTEMS 
Integrated analysis of small cities Intercity transportation to 
facilitate the achievement of regi urban goals. intercity 
Final report, 2357819 (PB-254931) 
yses. Fin rt, 
COMPLEXES/LUMINESCENCE 


UTHENIUM CO 
Pentacyanoferrate(II) complexes: evaluation of their formal 


yridine)rutheni luminescence, 2:38084 
Ss 
SAFEGUARD REGULATIONS 
Experience on the application of safe heed 
nuclear power plants, 2:37186 -CN-36/315) 


International safeguards for non-proliferation of nuclear weapons, 
2:37187 (IAEA-CN-36/340) 
tom system as a system, 


See also IAEA SAFEGUARDS 


Development en techniques in the 
nuclear fuel cycle 2: 88 36/36 

International large scale nuclear facilities, 2:37183 
(IAEA-CN-36, 


84) 
SAFEGUARDS/INTERNATIONAL COOPERATION 
Contribution of the “safe to the development of 
safeguards, 2:37182 (IAEA-CN- 36/76) 
SAFETY (NUCLEAR) 


See RADIATION PROTECTION 
SAFETY STANDARDS 
neutron nuc wer ts, 
SALINITY BIOLOGICAL 


INMENTAL EFFECTS 


Cooperative salinity control reconnaissance 
Colorado River basin. Final review draft, 2: 38371 255279) 


SALMON/BEHAVIOR 
Critical swimming of coho salmon jr sa nee kisutch) 
salinity and temperature, 


speeds 
fry to smolt stages in relation to 
2:38479 
SALMON/CONTAMINATION 
tal variation in the lethality of zinc to 
(Salmo salar), 2:38488 
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2:38479 
Development of Atlantic salmon meg salar) eggs and alevins 


under varied tem; 38480 
SAMARIUM/ THERMODYNAMIC PROPERTIES 


Research and development on characterization of eas1e0 AD 

aan report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 
ALLOYS/PHYSICAL PROPERTIES 

Pilcrvice agiag study), Final report 1 Apr 197490 Jun 1975 
service study). Fi un , 
2:57956 (AD-A.02/398) 

Field ~ ling/analytical strategies and i 

test sam tation cost 
rt Jun- 
SAN FRANCISCO BAY/SEDIMENTS 

Dredged sediment movement tracing in San Francisco ~. 
ts Final report, 2:38507 (AD-. 
026844 

Method f subterranean formations using diluted 

of conso 
resins Patent), 2:36986 
INES/DIELECTRIC IPERTIES 

Study roperties of sandstone, shale, coal, 

and slate, 2:36887 (N-76-32747) 
SANDSTONES/PERMEABILITY 
Experimental and calculated relative data for systems 


containing tension additives, 2:36978 
FILLS/PLANNING 


Cuiaatn tionally landfilled solid with 

paring conven waste 

landfilled solid waste. Final report, 2:38353 (PB.253504) 
See B BRASSICA 


ulations on photoelectron-induced currents on a 
model of the FLTSATCOM satellite. Final report, 2:38260 
(AD-A-026591) 
SATURN PLANET/RADIOWAVE RADIATION 
of the planets with RAE-2, 2:38559 


- 
instability. 2:38858 (AD-A-028716) 
ENT 


me Hany of fast reactor fuel reprocessing, 2:37117 (IAEA- 
SCANDIUM OXIDES/CATALYTIC EFFECTS 
Activating effect of scandium in the catalytic synthesis of 


ammonia and the investigation of this effect using the contact 
tial difference method and the Moessbauer effect, 2:37225 
(IMAGE) 
See IMAGE SCANNERS 


SCHOOL BUILDINGS/ENERGY CONSUMPTION 
The Chicago Project: evaluation and testing of three 
Ace processes for school buildings, 2:37812 


GRAPHY 
See SCINTISCANNING 
ANNING 
Positive bone scan due to empyema (/sup 99m/Tc tracer 


techniques), 2:38435 
MACROINSTABILITIES 
Ideal MHD stability of m <= 2 modes in diffuse high-8, | = 1 
uilibria, 2: 38867 (IPP-1/161) 
(A NUCLEAR POWER PLANT 


duced bythe gasification of slo 


Influence of energetic mesoscale eddites on the ocean thermal 
structure (Theoretical study), 2:37271 (AD-A-026461) 
SEAWATER 
Extraction of uranium from seawater, 2:37070 
= of uranium from natural waters, 2:37075 
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SEAWATER/DEGASSING 
Vacuum deaeration: a new unit operation for waterflood treating 


sEAWATER/DESALINATION 
Ton-exchange membranes in electrochemical cells, 2:37787 
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SASK HEWAN/URANIUM DEPO; 
Evaluation of modern uranium prospecting techniques, 2:37063 
| (IAEA-CN-36/197) 
SATELLITES/PHYSICAL RADIATION EFFECTS 
SAUSAGE INSTABILITY 
N 
4 
S 
of 
Current technical issues in international safeguards, 2:37180 Tj 
Sq 
SEAS 
: See also BALTIC SEA 
and i Oiie, and tissues OF thre SEAS/TEMPERATURE DISTRIBUTION 
Pleuronectus ies, 2:38478 
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SEAWATER/DIALYSIS 
Ion-exchange membranes in electrochemical cells, 2:37787 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY ae RADIATION/CHARGE 


DISTRIBUTI 
y nuclei: 4 < Z < 26and. 3 < E<2 
GeV/amu, 2:38512 (N.7626139) 
SECONDARY COSMIC RADIATION/ENERGY SPECTRA 
of cosmic ray nuclei: 4 < Z < 26and.3< E<2 
GeV/amu, 2:38512 (N-76-26139) 
SEDIMENTARY ROCKS/HYDR AL 
Investigations of the Dunes geothermal anomaly, Imperial Valley, 
ifornia. Part II. Petrological studies. Active formation of 
pr ro geothermal environment, in the Salton Trough of 
California, Us S.A., 2:37287 (PB.261222) 
DIMENTARY ROCKS k physical Route 17, 
eolo; roc properties 
2: A (AD-A-027424) 
SEDIMENTS, DISPERSIONS 
Dredged sediment movement tracing in San Francisco 
po neutron activation. Final report, 2:38507 (AD- 


SEDIMENTS/RADIOACTIVITY 
Shi rt, 1975, 2:38384 
SEISMI bs ON. /DATA (SDeS) a 
Special data collection s DCS) event report, off coast 
10 January 1976. Technical report, 2:38279 (AD- A- 


Special data collection system (SDCS) event report, 
SPetands, alcetian islands, & March 1976. Technical report, 

Special data collection system (SDCS) event report, New 
me 1976. Technical report, 2:38281 


(AD-A-026 
SDCS) event report, North 
Monch 1976, Tebnical report, 2:38282 (AD- 


Special data collection system event report, North 
28 March 1996 Tee Techical report, 2:38283 (AD- 
Special data collection system (SDCS) event report. Eastern 
— SSR, 15 January 1976. Technical report, 2:38284 (AD- 
Special da ta collection system (SDCS) event 
1976. Technical report, 2: (AD 
data collection system (SDCS) event report, 


Tanusry 1976. Technical rey report, 2:38286 CAD AS26608) 
SEISMOGRAPHS/NOISE 
Shallow borehole convection noise study. Technical report, 1 
Mar-30 Jun 1976, 2:38503 (AD-A-033220) 
SPECTROSCOPY 


emission 
SELENIUM 77/NUCLEAR MAGNETIC RESONANCE 
wave amplitudes in 2H-NbSez and 2H-TaSez 
™Se NMR, 2:38044 
SELENIUM FI FLUORIDES/ATOM-MOLECULE COLLISIONS 
Molecular beam study of the reactions of K and Cs with UF, 
WFes, TeFe, and , 2:38673 
ONS/PHOTOELECTRI 


ELEMENTS 
Italian experience with pilot reprocessing plants, 2:37116 (IAEA- 
CN-36/304) 
SEMICONDUCTOR 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR 
1.06 micron high sensitivity ir photocathode. Final report, 6 Jan- 
30 Jun 1975, 2:38268 (AD-A-032818) 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 


EFFECTS 
Advanced ystem hardening: phase I--EMP/IEMP 
ibility of host poe Technical 
—" 1 Jul 73-31 Jul 74, 2:38262 (AD-A-0271 ~2 
Using the data bank in tactical system hardening and 
assessments. Technical memo, 2:38265 ante 
SEMICONDUCTOR IN HARDENING 
Advanced I-EMP/IEMP 


ibility of host Technical 
1 Jul 73-31 Jul 74, 2:38262 (AD-A-027136) 


AD A033) 


SEMICONDUCTOR 


JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
JUNCTIONS/PHYSICAL RADIATION 
Some mathematical considerations the calculation of 
it damage of devices due to pulses. Technical ne 
2:38263 (AD-A-027534) 


INDUCTOR LASERS/PERFORMANCE 
Research and development for improved lead-salt diode lasers. 
Final 2:38185 (N-76-32537) 
SEMICONDUCTOR LASERS/RESEARCH PROGRAMS 
laser for high-data-rate communication. Progress report 
No. 1, 2:38149 (AD-A-028043) 
SEMICONDUCTOR LASERS/STIMULATED EMISSION 
Stimulated emission from PbTe-Pb:/sub - x/Sn/sub x/Te-PbTe 
double heterostructures, 2:38201 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIA 'Y-LEVEL DENSITY 
mee eeeiney versus disorder on the vibrational properties 
semiconductors, 2:38752 
SEMICONDUCTOR MATERIALS/OPTICAL PROPERTIES 


by deep-impurity electrons in 
SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 
EFFECTS 


Final progress report 1 Jul 1975-30 Jun 1976 (y and fast 
conan” vs crystalline forms), 2:38029 (AD-A- 


Regulation of D-glycerate dehydrogenase from porcine spinal 
cord, 2:38401 


(IMMUNE) 
See IMMUNE SERUMS 
SEWAGE 
See LIQUID WASTES 
REACTOR/GOVERNMENT POLICIES 


SGHWR programme together with memoranda 
Purposes sub-committee. Ist report, 2:37417 
SHALES 
See also OIL SHALES 
SHALES/DIELECTRIC PRO 


IPERTIES 
Study to determine dielectric of sandstone, shale, coal, 
(N-76-32747) 


VIBRATIONS 
Vibrations of composite circular shell structures due to transient 
loads, 2:37570 


SHELLS/SHEAR PRO) 


PERTIES 
Consideration of shear deformation in the analysis of 
bending of moderately thick shells of revolution, 


behaviour of shells of revolution under 
arbitrary 2:37558 
Validity of shell , for layered media, 2:37576 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 


TERS 
See also FALLOUT SHELTERS 
SHELTERS/BLAST EFFECTS 
Blast loading on model dummies in two-room shelters. Final 
report, 2: on (AD-A-031522) 
SHF RADIATIO 
See WA VE RADIATION 


See also MAGNETIC SHIELDING 
Basic mg oo of nuclear physics in radiation 
y 2: 38740 AED-Conf- 75-769-106) 
Nuclear data eae n shielding. The present situation and 
about the use of oe a data, 2:37514 
ING/NEUTRON . 
of major penetrations in 


ultidimensional neutronics analysis 
tokamak, 2:38949 (CONF.760935-P3) 


a 1478 SHIELDING/NEUTRON REACTIONS 
Optical and epr studies of irradiated silicon dioxide materials. 
Regulation of D-glycerate dehydrogenase from porcine spinal 
i cord, 2:38401 
SERINE/BIOSYNTHESIS 
See FUEL CANS 
SHELLS/DEFORMATION 
Dynamic buckling of shells: evaluation of various methods, 
Multielement detection limits and sample nebulization efficiencies 2:37574 
of an improved ultrasonic nebulizer and a conventional Ss 
tic nebulizer in inductively coupled plasma-atomic 
2:37541 
SHELLS/STRESS ANALYSIS 
Anaiysis of thermal-plastic response of shells of revolution by 
numerical integration, 2:37557 
Photodetachment threshold processes (Coulomb field, Wigner Effect of creep ratchetting on thin shells, 2:37551 
threshold law, cross sections, fine structure), 2:38685 a thermal creep analysis of thin cylindrical shells, 
d 
assessments. echnical memo, 2:38265 


tan circular toroidal geometry, 2:38948 (CONF- 
Neutronic data consistency analysis for lithium blanket and shield 
SHIELDING/TRANSPORT THEORY 
Neutronic and photonic frome 4 of UWMAK-III blanket and 
shield in non circular toroidal geometry, 2:38948 (CONF- 


Blanket and shield design for a noncircular Tokamak experimental 
wer reactor, 2:38959 
1 REACTOR/FEEDWATER 
Reduction of feedwater corrosion by controlled oxygen gas 
injection at Shimane Noclear Power Station, Chugoke Electric 
Power Co., Inc., 2:37376 
SHIMANE-1 1 REACTOR/FUEL MANAGEMENT 
Ex with core management at Shimane Nuclear Power 
2:37375 
ting of Shimane Nuclear Power Station, 
, Inc. and core management 
engineering systems, 
SHIMANE-1 REACTOR/REACTOR COOLING SYSTEMS 
Reduction of feedwater corrosion by controlled oxygen gas 
injection at Shimane Nuclear Power Station, Chugoku Electric 
Power Co., Inc., 2:37376 
REACTOR/REACTOR OPERATION 
of Shimane Nuclear Power Station, 
, Inc. and core management 
engineering systems, 
SHIMANE-1 REACTOR/REACTOR START-UP 
Evaluation of transient test results of Shimane Nuclear Power 
Chugoku Electric Power Co., Inc., 2:37378 


See also SUBMARINES 
TANKER SHIPS 
SHIPS/FUELS 
An evaluation of methanol, ethanol, the and the 
butanols as Oe 4 propulsion fuels. and development 
report, 2:37217 (AD-A-033483) 
SHIPS/POWER PLANTS 
Development of transport-ship power installations inf the 
years of Soviet administration, 2:38233 (AD-A-032119 
SHOCK ABSORBERS/PERFORMANCE TESTING 


— of hydraulic snubbers for nuclear power station, 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/RESPONSE FUNCTIONS 
Use of thin ionization calorimeters for measurements of cosmic ray 
energy spectra, 2:38513 (N-76-33121) 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
SI SEMICONDUCTOR DETECTORS/ENERGY RESOLUTION 
Use of gold-compensated silicon in detectors of weakly absorbed 
nuclear radiations, 2:38248 
SI SEMICONDUCTOR DETECTORS/SENSITIVITY 
Measurement of gamma-dose rates by N- and P-type 
semiconductor detectors, 2:38254 
SIALIC ACID/BIOCHEMICAL REACTION KINETICS 


See SUDDEN IONOSPHERIC DISTURBANCE 
SILANES/ION-MOLECULE COLLISIONS 
Ion-molecule reactions in SiH,-CF, mixtures, 2:38672 
SILICON/COST 
Evaluation cf selected chemical processes for production of low- 
cost silicon. Quarterly progress report, 15 Dec 1975-31 Mar 
1976, 2:37248 (N-76:22545) 
Silicon material 


3: low-cost silicon solar array project, 
2:37247 
SILICON/CRYSTAL GROWTH 
Development of an economical silicon solar cell. Final report 1 
Jun 74-31 Aug 75, 2:37259 (PB-253384) 
/CUTTING 


Slicing of silicon into sheet material: silicon sheet growth 
slicon solar array projets. Quarterly report, 9 Jan-2l Mar 1976 
-solar array jan- 
2:37251 (N-16-22540) 
COATING 
Dip coating process: silicon sheet growth development 
BO Quarterly report, 21 Oct-18 Dec 1975, 2:37249 (N-7 
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ip coating process: silicon sheet growth development for the 
yject. Quarterly report, 19 Dec 1975-18 Mar 1976, 2:37250 
22547 
IN/IMP’ 


Pipe report, 1 Oct-31 Dec 1975, 2:37246 
Silicon material task. 3: low-cost silicon solar array a 
2:37247 (N-76-22382) 


SILICON/NEUTRON REACTIONS 
Gamma-ray production cross sections for silicon and from 
threshold to 20 MeV. Final report 1 Jan 73-31 May 74, 2:38725 


(AD-A-026702) 
SILICON/PHASE 
The bainite and massive transformations in Ti-X eutectoid 
= » Interim report 31 Aug 75-31 Jul 7% 2:37920 (AD-A- 
165 


SILICON/PHYSICAL RADIATION EFFECTS 
Diffusion of impurities along electron beam-induced defects (Al, 
Cu, Zn, B, P), 2:38051 (PB-261015-T/SL) 
Inhomogeneity of an amorphous layer formed by ion 
bombardment of a semiconductor, 2:38053 
SILICON/PRODUCTION 
Evaluation of selected chemical processes for production of low- 
cost silicon. Quarterly progress report, Ecepun, 5 Leo 1975-31 Mar 
1976, 2:37248 (N-76-22545) 
Silicon material task. part 3: low-cost silicon solar array project, 
2:37247 
SILICON/X-RA Y 
Enhancement of absorbed dose following an Au-Si interface for 
incident low-energy x radiation. Memorandum report, 2:38749 
(AD-A-027039) 
SILICON 28/COSMOCHEMISTRY 
Gamma ray lines from interstellar grains, 2:38552 (N-76-33117) 
SILICON ALLOYS/CHEMICAL VAPOR DEPOSITION 
Chemically vapor deposited 
protection, 2:37976 (AD-A-026039) 
SILICON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
p y relations in a metastable beta Ti alloy 


tungsten coatings for erosion 


en. i. Technical report (Ti-30V-1Si), 2:37919 (AD-A- 
SILICON ALLOYS/PHASE STUDIES 
y relations in a metastable beta Ti alloy 
oun. i. Technical report (Ti-30V-1Si), 2:37919 (AD-A- 


Thermodynamics of the high-tem steels. 
Final report 1 Jun 73.31 Mar 76 2 (AD. 


ALLOYS/TENSILE PROPERTIES 
ek th relations in a metastable beta Ti alloy 
Technical report (Ti-30V-1Si), 2:37919 (AD-A- 
7031) 


SILICON CARBIDES/GRAIN SIZE 
Grain size and strength control of SiC. Bimonthly progress report, 
June-July, 1976, 2:38039 (TID-27393) 
SILICON CARBIDES/MICROSTRUCTURE 
Grain size and strength control of SiC. Bimonthly progress report, 
June-July, 1976, 2:38039 (TID-27393) 
SILICON CARBIDES/PHASE TRANSFORMATIONS 
electron microscopy in ceramics, 2:38014 
SILICON COMPOUNDS/CREEP 
os ture of ceramics. Final technical 
3-31 Jan 1976 (SiAION), 2:38020 (aD A-031766) 
SILICON COMPOUNDS/RADIOLYSIS 
liquids as ae ee materials: a pulse 
radiolysis study of the tetra-alkyl 
Technical note, 2:38093 (AD-A-033409) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS/ION-ATOM COLLISIONS 


report 1 Feb 


ss reep of ceramics. Final technical 1 Feb 
3-31 Jan 1976 (SiAION), 2:38020 (AD-A-031766) 
SILICON NITRIDES/FRICTION 
Performance evaluation of ceramic materials and aspects of 
surface peenen: for gas-bearings. Final technical report 1 
1974-30 Aug 1975, 2:38019 (AD-A-27700) 
SILICON NITRIDES/GRAIN BOUNDARIES 
of transmission electron microscopy in ceramics, 2:38014 


Performance evaluation of ceramic mes 


aspects of 
inal technical 1 
Sep Sep 197.30 Aue 1978 738019 (AD-. 


SHIELDING/TRANSPORT THEORY 148S 
760935-P3) 
| 
SHIPS 
and characterization of the peptides of sephadex fraction V 
from normal subjects and patients with abetallipoproteinemia 
(Rats), 2:38405 
SID 
Target thickness dependence of Cu K x-ray production for ions 
moving in thin solid Cu targets, 2:38677 
SILICON NITRIDES/CREEP 
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SILICON OXIDES/DEPOSITION 
-deposited electrical insulators for CTR applications, 
2:39018 (CONF-760935-P2) 
SILICON OXIDES/LUMINESCENCE 
Correlations of the 4.77 eV-4.28 eV luminescence band in silicon 
dioxide with the oxygen vacancy. Final report 1 Jul 1975-30 Jun 
1976, 2:38028 (AD-A-027296) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Correlations of the 4.77 eV-4.28 eV luminescence band in silicon 
dioxide with the oxygen vacancy. Final report 1 Jul 1975-30 Jun 
1976, 2:38028 (AD-A-027296) 
Optical and epr studies of irradiated silicon dioxide materials. 
Final progress report 1 Jul 1975-30 Jun 1976 (y and fast 
ona vs crystalline forms), 2:38029 (AD-A- 


Study of electronic transport (AD 
CELLS/ANTIREFLECTI 


SILICON SOLAR 
Optimization of contaminated oxide i ae 
Final report, 2:37256 (N-76-25655) 
SILICON SOLAR CELLS/COST 
Automated array assembly task, phase 1. Quarterly report, 2:37255 
(N-76-22667) 
Development of an economical silicon solar cell. Final report 1 
Jun 74-31 Aug 75, 2:37259 (PB-253384) 
ip coating process: silicon sheet growth development for the 
area silicon sheet task of the low-cost silicon solar array 
project. Quarterly report, 21 Oct-18 Dec 1975, 2:37249 (N-76- 


rea icon sheet ak ofthe lowcost sla ara 


project. Quarter! 
Silicon materials task of the low cost solar arra’ Es 
Quarterly report, 1 Oct-31 Dec 1975, 2:37246 ane O62? 
Slicing of silicon into sheet material: silicon sheet growth 
ps teem for the large area silicon sheet task of the low cost 
silicon-solar array project. Quarterly report, 9 Jan-21 Mar 1976, 
2:37251 (N-76-22550) 
SILICON SOLAR CELLS/EFFICIENCY 
Theoretical analysis of the current-voltage characteristics of solar 
cells. Annual report, 2:37257 (N-76-32648) 
SILICON SOLAR CELLS/ELECTRIC 
Theoretical analysis of the current-voltage characteristics of solar 
cells. Annual report, 2:37257 tne! 
SILICON SOLAR CELLS/ELECTRICAL 
Silicon Schottky inte for solar ener, 
Quarterly progress report | 2:3 
SILICON SOLAR CELLS/F. 


of an economical silicon solar cell. Final report 1 
Jun 74-31 a 75, 2:37259 (PB-253384) 


materials task of the low cost solar arra ject, 
Quarterly report, 1 Oct-31 Dec 1975, 2: 7246 nel oe 
SILICON SOLAR CELLS/OPTIMIZATI 
of contaminated oxide i allies layer solar cell. 
Final report, 2:37256 (N-76-25655) 
*'Siicon materials task ofthe low cont Solar aay projec. 
Ww cost so! 
Quarterly report, 1 Oct-31 Dec 1975, 2: 
SILICON SOLAR CELLS/PRODUCTI 
: Silicon sheet aa - for the 
ge-area silicon sheet task of the low-cost silicon solar array 
sor Quarterly report, 21 Oct-18 Dec 1975, 2:37249 (N-76- 


report, 19 Dec 1975-i8 Mar 2: 37250. 
Slicing of silicon into sheet material: silicon sheet growth 
development for the large area silicon sheet task of the low cost 
silicon-solar array ‘a Quarterly report, 9 Jan-21 Mar 1976, 
2:37251 (N-76-225 
SILVER/ION-ATOM COLLISIONS 
K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by **N ion 


SILVER/SOLUBILITY MeV), 2:38678 


with solute pairs (Patent), 2:37914 
ELECTRON SPECTROSCOPY 


electron spectroscopy: the gold-silver and gold-tin 
2:37943 (LBL-5720) 
SIL’ ALLOYS/PHASE TIONS 
The bainite and massive 


transformations in Ti-X eutectoid 
1 


SODIUM CHLORIDES/ENERGY-LEVEL TRANSITIONS 


SILVER ALLOYS/SOLIDIFICATION 
Thermodynamics of the 23781 phases of steels. 
Final report 1 Jun 73-31 a 76, 2:37918 (AD-A-026772) 
SILVER ALLOYS/SURFACE PROPERTIES 
Determination of the surface composition of binary by 
Auger electron spectroscopy: the gold-silver and -tin 
systems, 2:37943 (LBL-5720) 
SILVER COMPOUNDS/SORPTIVE PROPERTIES 
LWR fuel reprocessing and recycle progress report for October 1- 
December 31, 1976, 2:37128 (ICP-1110) 
SILVER-CADMIUM BATTERIES/BATTERY SEPARATORS 
Interaction of a silver oxide electrode with a regenerated cellulose 
tor film in silver-cadmium storage batteries, 2:37701 
SIL -CADMIUM BATTERIES/CATHODES 
Interaction of a silver oxide electrode with a regenerated 
wry film in silver-cadmium storage batteries, 2:37701 
SILVER-CADMIUM BATTERIES, OMOTIVE FORCE 
Interaction of a silver oxide electrode with a regenerated cellulose 
tor film in silver-cadmium storage batteries, 2:37701 
SILVER-CADMIUM BATTERIES/STORAGE 
Interaction of a silver oxide electrode with a regenerated cellulose 
tor film in silver-cadmium storage batteries, 2:37701 
SIL -ZINC BATTERIES/ANODES 
Engi ee analysis of shape — in zinc secondary 
rt Nov 73-Nov 75, 2:37695 (AD-A-026551) 
SILVER. ZINC BATTERIES/ELECTRONIC CIRCUITS 
Development of onan protectors for sealed silver-zinc cells. 
Phase 1. Final r 1975-Apr 1976, 2:37698 (N-76-32651) 
SILVER-ZINC BA ERI /PERFORMAN CE 
Silver-zinc battery characteristic report (Effects of partial c 
shorts, imp: oy filling, contaminated electrolytes, etc.), 2:37 
(AD-A-027770) 
SINGLE CRYSTALS 
See MONOCR YSTALS 
SITES (REACTOR) 
See REACTOR SITES 
SKIMMERS/PERFORMANCE TESTING 
by = of the Arctic Boat configuration of the Lockheed Clean 
ote oil recovery system in a broken ice field. Final report, 
37006 (AD-A-032832) 
SKIN/BIOLOGICAL RADIATION EFFECTS 
A review of biological effects and potential risks associated with 
ultraviolet radiation as used in dentistry. Technical report, 
2:38464 (PB-254273) 
SL-1 REACTOR/REACTOR DISMANTLING 
Some problems of nuclear power plant dismantling, 2:37380 
SLUGS (FUEL) 
See FUEL RODS 
Operation of a sulfuric acid plant usin 
. Final report Mar-Dec 75, 2: 38319 (PB-25: 
SoD ATOM-MOLECULE COLLISIONS 
Formation of positive and negative ions in gaseous UF , 2:38674 
SODIUM/BOILING DETECTION 
Acoustic detection of boiling sodium in the Fuel Failure Mockup 
(FFM) for test bundles 5D and 3B, 2:37597 (ANL-CT-76-5) 
SODIUM/CORROSIVE EFFECTS 
Mass transfer of steels for FBR in sodium loop. Mitsubishi 
technical bulletin (Stainless steel-304; 2 1/4 Cr-1 Mo steel), 
2:37426 (PB-257471) 
SODIUM/ELECTRON COLLISIONS 
Details of collision dynamics from the electron scattering by laser- 
excited sodium atoms (Optical pumping, kinetics, cross sections, 
polarization), 2:38653 
SODIUM/ELECTRON-ATOM COLLISIONS 
Spin polarization in electron-atom scattering (Total and 
ditferential cross sections, 0.6 10 eV, scattering amplitedes, 


review), 2:38644 
SODIUM/RADIOACTIVE WASTE PROCESSING 
Method for the safe disposal of alkali metal (Patent application; 
processing of liquid metal coolants), 2:37158 
SODI iG 
Ex tal limits on the velocities of sodium atoms sputtered 
solid surfaces by hydrogen ions, 2:38608 (AD-A-029947) 
SODIUM ALLOYS/RADIOACTIVE WASTE PROCESSING 
Method for the safe disposal! of alkali metal (Patent application; 
of liquid metal coolants), 2:37158 
SOD) RIDES/CORROSIVE EFFECTS 
for electrical connector shells. Progress report, 1 Jul 
1975-1 Jul 1976, 2:37978 (AD-A-030890) 
fatigue behavior of coated 4340 steel for blade retention 
bolts of the AH-1G helicopter. Final report, 2:37980 (AD-A- 


033253) 
i ing of the General Electric Mantech GAU 8/A 
r, 2:37993 (SAND-76-8055) 
ue materials and properties in the new 
‘tonpereiane regime above 250 kbars, 2:37916 (AD-A-025990) 
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SODIUM COMPOUNDS/CHEMISORPTION 
TOD containing glass on gold, 2:37925 (LBL- 
SODIUM COMPOUNDS/RADIOLYSIS 
Pulse radiolysis studies of Zn* reactions, 2:38095 
SODIUM COOLED REACTORS 
See also BOR-60 REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PFR REACTOR 
PHENIX REACTOR 
SBR-5 REACTOR 
SODIUM COOLED REACTORS/PIPE JOINTS 
Connection with shutter (Patent), 2:37433 
SODIUM FLUORIDES/ATOM COLLISIONS 
Helium atomic beam scattering from clean (001) surfaces of NaF. 
Technical memo, 2:38610 (AD-A-033487) 
SODIUM IODIDES/PHOTOELECTRIC EFFECT 
Approximations for hand calculators using small integer 
coefficients (Cross sections), 2:39036 
SODIUM IONS/PHOTOELECTRIC EFFECT 
Electron-alkali scattering and photodetachment of 
ions (Cross sections, angular distribution, Wigner law, 
resonance, threshold behavior), 2:38639 
SODIUM OXIDES/ELECTRIC CONDUCTIVITY 
Properties of ionic solids. Interim technical report, 1 May 1971-30 
Apr 1975, 2:38013 (AD-A-031528) 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
8-alumina electrolyte (Patent), 2:37702 
Preparation and properties of beta-alumina/glass composites. Final 
report, 2:37700 (PB-255549) 
Some studies on sodium/sulfur cells (Magnesia-doped Na B- 
alumina electrolyte), 2:37705 
SODIUM-SULFUR BATTERIES/PERFORMANCE 
Some studies on sodium/sulfur cells (Magnesia-doped Na B- 
alumina electrolyte), 2:37705 
SOIL MECHANICS 
ue in pipeline construction (Book in Russian), 2:38505 


See also PERMAFROST 
SOILS/CHEMICAL 
Bulk content of uranium, radium, and thorium in certain soil- 
forming rocks, 2:38506 (PB-254587-T/SL) 


SOILS/DENSITY 
Calibration standards for nuclear - density and moisture 
standards. Final report, 2:38258 (PB-253170) 
SOILS/EROSION 


Erosion and sediment control. IL, Design, 2596896 ( the eastern U.S. 
Volume I. Planning. Volume II. Desi a, 
Forest harvest, residue treatment, reforestation 
water quality. Final report, 2:38368 (PB-253393) 


SOILS/MO: 
Calibration standards for nuclear - density and moisture 
standards. Final report, 2:38258 —- 


Use of californiuin-252 in laboratory 
density of soils. Final 2:37201 
SOILS/NATURAL RADIO 
Sanoncienaniiienandicean , and thorium in certain soil- 
forming rocks, 2:38506 (PB-254587-T/SL) 
SOILS, IONUCLIDE MIGRATION 
Microcosm experiments on element transfer, 2:38357 
SOILS/SAMPLING 
— of soil water using cellulose-acetate hollow fibers, 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/SOLAR PROTONS 
tion to proton events. 
75-Jun 76, 2:38532 (AD-A-031319) 
206, Bost (prompt reports 
eophysi ta number I ). Data 
for September 1976-August 1976. Explanation of data reports 
poy number 378 (supplement) February 1976, 2:38546 (PB- 
SOLAR ENERGY STORAGE 


EQUIP! 

Research on solar energy subsystems utilizing the latent 
heat of phase change of hydrocarbons for the heating 
and cooling of buildings. Annual (Theoretical and 
experimental study), 2:37276 (PB-254665) 

sO. AIR CONDITIONING/INFORMATION SYSTEMS 

Solar heating and “Sep 1875 Jun 1976 2 and systems anal 

Progress report, Sep 1975-Jun 1976, 2:37275 (N-76-3 
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SOLAR ASSISTED PUMPS/DESIGN 
Solar assisted heat pump demonstration project. Final report on 
phase 1, 2:37801 (PB.259289) 
SOLAR ATMOSPHERE 
Investigations of solar flares, quiet and active srgions taoed 
and radio observations. Final report 1 Jul 73-30 Jun 76 (Models. 
= — for studying active region loops), 2:38533 (AD-A- 
Lifetime and evolution of fibrils, 2:38538 (N-76-23137) 
SOLAR ATMOSPHERE/CHARGED-PARTICLE 
stream pro) ion in solar 
atmosphere solar wind: t bursts. cooperative 
thesis, 2:38545 (PB-258553) 
SOLAR ATMOSPHERE/MAGNETIC FIELDS 
ic fields in the solar atmosphere. Environmental research 
2:38530 (AD-A-031300) 
SO. ATMOSPHERE/PLASMA FILAMENT 
Production of a short-lived filament by a surge, 2:38537 (N-76- 


(ONS 
err ay solar powered microwave system, 2:37242 (AD- 
lopment of a resolution stepper motor 
: general presentation. Final report, 2:372: B75 2 (N-16- 


Development of a high resolution stepper motor 
Volume 2. Detailed results. Volume 3. penn 
final relatif a un prototype de eaens 20° 6 pas a grande 
resolution. Volume 2. Resultats detailles. Volume 3. 


Final 2:37253 (N-76-22554) 
SOLAR CELL ARRAYS/ COST 


Are ried assembly task, phase 1. Quarterly report, 2:37255 
SOLAR CELL ARRAYS/COVERINGS 
Studies of encapsulant materials for tcrzestrial 
Quarterly progress report, 10 Dec 1975-15 
(N-76-22380) 
SOLAR CELL ARRAYS/DESIGN 
Feasibility study of a 200 watt per 


Quarterly 19 1976, 2:37254 (N- 


SOLAR CELL ARRAYS/FABRICATION 
ane gies for large flexible solar 
arrays. Final 258 (N-76-32653) 
ERFORMANCE 


oltaic arrays. 
976, 2:37245 


TESTING 
from laboratory volar 231204 
ered from laboratory solar arrays, 2:37244 (N-76-22297) 
souAR CELL ARRAYS/PRODUCTION 
Automated array assembly task, phase 1. Quarterly report, 2:37255 
(N-76-22667) 
Feasibility y ofa watt per kilogram comb a solar 
array system. Quarterly report, 19 Jan-31 1976, 2:37254 (N- 
AR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/BONDING 
Interconnnect 


bonding technologies for 
rt, 2:37258 
CAL PROPERTIES 


and flexible solar 

arrays. Final 
SOLAR CELLS 
Novel solar r (Based on potentia 


of iow cost solar cells based on Cuz0. 

report 1 Oct-31 Mar 1976, 2:37261 (PB-258583) 
Investigation of low cost solar cells based on CuO. 
1 aa Jun 1976, 2:37262 (PB-258746) 


multijunction solar cells using a distributed 


circuit model, 2:37265 
Investigation of low cost solar cells based on Cu2O. Semi-annual 
report 1 Oct-31 Mar 1976, 2:37261 (PB-258583) 
of low cost solar cells based on 
progress 


CuO. 
1 Apr-30 Jun 1976, 2:37262 (PB-. 
SOLAR CO RS 


See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/DUCTS 
Analysis of a solar collector field water flow network, 2:37280 (N- 
7631671) 


CONCENTRA 
See also FRESNEL LENS 


SODIUM COMPOUNDS/CHEMISORPTION 150S Po 
5 
port 
array system. 
76-22666) 
Remote aaa solar powered microwave system, 2:37242 (AD- 
A-025978 
y 
SOLAR 
- Analysis of vertical multijunction solar cells using a distributed 
ual 
ly 
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MIRRORS 
SOLAR CONCENTRATORS 
An analytical and experimental evaluation of a Fresnel lens solar 
concentrator, 2:37281 (N-76-33011) 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CORONA/HEATING 
Solar atmospheric dynamics, a 38529 (AD-A-027512) 
CORONA/MAGNETI C FIELDS 


Magnetic fields in the solar atmosphere. Environmental research 
2:38530 (AD-A-031300) 
CORONA/WAVE PROPAGATION 
Solar a heric dynamics, 2:38529 (AD-A-027512) 
SOLAR ic Sending CELL ARRAYS 
Interconnnect and bondin, 


= ‘or large flexible solar 
arrays. Final rt, 2:3 
G TH HAZARDS 


Health and economic costs of alternative energy sources, 2:38396 
(IAEA-CN-36/448) 
LAR FLARES 
Investigations of solar flares, quiet 


ont for studying active region loops), 2: 38933 
The effects of solar flares on the (Soft x and euv 
radiation), 2:38565 
flare biblicgrachy fer 1973 tues 1975 (Open literature), 
ibliography for 
2:38540 (N-76.3613 1) 
vi tive cooling report, 
(AD-A-034032) 
SOLAR FLARES/ELECTRON DENSITY 
Skylab ATM/S-056 x-ray event analyzer: instrument cg 
parameter determination, and analysis example (15 J 
1B/M3 flare), 2:38543 (N-76-32238) 
SOLAR FLARES/ELECTRO 
Skylab ATM/S-056 x-ray ae analyzer: instrument description, 
parameter determination, and analysis example (15 June 1973 
1B/M3 flare), 2:38543 (N-16-32238) 
SOLAR FLARES/FORECASTING 
Fine-scale radio studies of the Sun. Final technical report 1 Jun 
1975-30 Jun 1976, 2: —_ (AD-A-031305) 
amber 386. Part I (prom ). Data 
ta num! 
for September 1976-August 1976. Explanation of data reports 
— ty number 378 (supplement) February 1976, 2:38546 (PB- 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Evaluation of the solar heating system in the Lof residence, 
Denver, Colorado. Final project report Jul 74-30 Nov 75, 
2:37277 (PB-258845) 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
UIPMENT 


EQ 
Research on solar ener; 


By subsystems utilizing the latent 
cooling of buildings. r (Theoretical and 
study), 2:37276 (PB-244665) 
PARTICLES 
See also SOLAR PROTONS 
nearly stri carbon and oxygen from the Sun, 
2: 38536 ( 
Time energetic solar unexpected velocity 


particles, 
and snecies 2:38541 
PARTICLES/IONIZATIO} 


measurement of the charge Ewes energetic iron emitted 
by the Sun, 2:38542 (N- ror ea 
Time dispersion of energetic solar velocity 


particles, 
and = 2:38541 (N-76-26132) 
SOLAR PROTON 
Calculated and measured hf/vhf absorption for the 2-5 November 


1969 solar on event. Environmental research papers, 
2:38568 68 (AD-A-027637) 
SOLAR PROTONS/ENERGY 
Time Se of energetic solar velocity 


particles, 
and species 2:38541 (N-76-26132) 
SOLAR RADIO B 
“= observations of the 12 August 1975 type 3-RS bursts, 
8539 (N-76-23138) 
Production of short filament by a surge, 2:38537 (N-76- 
SOLAR RADIO BURSTS/MATHEMATICAL MODELS 
Nonrelativistic electron stream — in the solar 
atmosphere and solar wind: type III bursts. Final cooperative 
thesis, 2:38545 (PB-258553) 


SOLAR LAR RADIOWAVE RADIATIO ON/TABLES 
ber 1976-August 1976. Explanation of 


SOLIDS/EXCITATION 


issued as number 378 F 1976, 2:38546 
he (supplement) February 1976, (PB- 


= Leverk' Description and operating 
year sun usen. 
TIBETON floor 2:37278 
SOLAR SPACE HEATING. an SYSTEMS 
Solar heating and cooling technical data 


Evidence fora stat thigh solar wind speeds, 
SOLAR WIND/MAGNETIC 
ic fields in the solar 
pai 2:38530 (AD-A-03 1300) 
so X-RAY BURSTS 
= oo of a short-lived filament by a surge, 2:38537 (N-76- 
Skylab ATM/S-056 x-ray event analyzer: instrument description, 
parameter determination, and analysis example (15 June 1973 
1B/M3 flare), 2:38543 (N- 76-32238) 
X-RAY BURSTS/TABLES 
ysical data number 386. Part I (prompt reports). Data 
| 1976-August 1976. Explanation of data 
mud number 378 (supplement) February 1976, 2:38546 (PB- 
SOLID STATE LASERS/FOCUSING 
A system for compensating self-focusing and self 
modulation in lasers, 2:38138 (AD-A-003162) 
SOLID STATE LASERS/MODULATION 
A system for compensating self-focusing and self 
modulation in lasers, 2:38138 (AD-A-003162) 
SOLID STATE LASERS/PERFORMANCE 
Performance characteristics of a face pumped, face cooled slab 
laser, the ’ -FPL’. Final report, Jun 1969-Nov 1970, 
2:38136 (AD.88 1) 
SOLID STATE PHYSICS/QUANTUM FIELD THEORY 
Application of quantum field theory to solid state p: 
ort 3 Dec 1969-31 Jul 1975, 2:38751 (AD-A-028279) 


See a AGRICULTURAL WASTES 
MILL TAILINGS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
waste incinerators (toshigomi shokyakuro kara haishutsu sareru 
dasuto, haibun oyobi haigasu chu no PCB bunseki), 2:38335 
Tire sage cooling of tee 
e system for lew t system 
- smaller 34232 
SOLID W WASTES/MARINE 

Sea-level monitoring of the ott of organic chloride waste 
by m/t vulcanus in the northern gulf of mexico shell waste burn 
number 2, 2:38367 (PB-253365) 

SOLID WASTES/PYROLYSIS 

Feasibility study: conversion of solid waste to methanol or 
ammonia. Final report, 2:37222 (PB-255449) 

Solid waste to methanol/ammonia conversion t. Final 

environmental impact statement, 2:37223 (P. 255450) 
SOLID WASTES. CLING 

Commerce America, 2:37829 

SOLID DISPOSAL 
Volume I. Final report Dec 70-Dec 


237739 (PB253909) 
conven y waste 
landfilled solid waste. Final report, 2:38353 (PB-253304) 
Elimination of water pollution by recycling cement plant kiln 
dust. Final report, 2: 38325 (PB-259080) 
Summaries of foreign ces = environmental reports. Number 
44, 2:38302 (NTISUB/B-135-76/004) 
SOLID WASTES/WASTE 


Environmental research 


Resource recovery plant implementation: Guide for municipal 
Officials; interim 2:37832 (PB259139). 

Resource recovery plant implementation: guides for municipal 
officials; markets, 2:37833 


Resource recovery plant implementation: guides for m 
Officials; risks and contracts, 2:37834 (PB-259142) 
Resource recovery plant implementation: les for mi 
officials; accounting format, 2:37835 (PB-259143) 

Resource plant im 


2: 37836 CF (PB-259144) 
souls Es of the integral normal radiating of materials 
vestigation int power 
reverberatory furnace, 


in the high-temperature region using a 


of quantum field theory to solid state 
report, 3 Dec 1969-31 Jul 1975, 2:38751 (AD-A-028279) 
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lunicipal 
2:37972 
SOLIDS/EXCITATION 


SOLIDS/PHYSICAL RADIATION EFFECTS 


SOLIDS/PHYSICAL RADIATION EFFECTS 
Transient temperatures produced in solid cylinders by a nuclear 
thermal pulse. Final report, 2:37899 (AD-A-030703) 
SOLVATED ELECTRONS/CHEMICAL REACTIONS 
Pulse radiolysis study of aqueous benzene solutions, 2:38096 
SOLVATED ELECTRONS/DECAY 
Decay kinetics of the photochemical — oes 2:38094 
SOLVENT-REFINED COAL/CALORIFIC V. 
Refined Coal (SRO) process. progress 
January-March 1976, 2:36880 
SOL NT-REFINED COAL/STORA 
Solvent Refined Coal (SRC) process. inte technical progress 
1976, 2:36880 (FE-496-126) 
SOL’ 


Solvent Refined Coal (SRC) process. Quarterly technical progress 
report, January-March 1976, 2:36880 (FE-496-126) 
SOMATIC CELLS/HYBRIDIZATION 
Genetics of somatic cell surface antigens. III. Further analysis of 
the A/sub L/ marker, 2:38419 
URING METHODS 
Spectral radiance measurements and calculated soot 
concentrations along the length of an experimental combustor, 
2:38231 (N-76-22201) 
SOUTH DAKOTA/COAL MINING 
Application of ERTS technology to the evaluation of coal strip 
mining and reclamation in the NOrthern Great Plains. Final 
2:36921 (PB-255590) 
HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 


ISSR 
SPACE FLIGHT/RADIATION HAZARDS 
ee — of space flights. radiobiological aspects, 2:38469 
-76-2 
= Eathalpy management in small budings, 29781 
t y management in ings, 2: 


definition study. Final report, 2:38237 
SPACE VEHICLES/ENVIRONMENT 
Natural environment design requirements for the spacelab, 2:38515 
(N-76-31257) 
SPACE VEHICLES/RADIATION DOSES 
Skylab II: radiation dosimetry systems and flight results. Final 
report, 2:38249 (AD-A-032409) 
SPACECRAFT POWER SUPPLIES/PERFORMANCE 
pene tests with electric thruster beam and accelerator directly 
powered from laboratory solar arrays, 2:37244 pe 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Development of a high resolution stepper motor proto’ 
1: general presentation. Final report, 2: 
Development of a high resolution stepper motor prototype. 
Volume 2. Detailed results. Volume 3. Development rapport 
final relatif a un prototype de moteur mee 
resolution. Volume 2. Resultats detailles. Volume 3. 
Developpement. Final report, 2:37253 (N-76-22554) 
Feasibility study of a 200 watt per kilogram an ape it solar 
— + hed Quarterly report, 19 Jan-31 1976, 2:37254 (N- 
System tests with electric thruster beam and accelerator directly 
wwered from laboratory solar arrays, 2:37244 (N-76-22297) 
SPAIN/NUCLEAR POWER 
NON 367208) energy training programs in Spain, 2:37479 (IAEA- 
SPAIN/NUCLEAR POWER PLANTS 
Importance of quality assurance in establi nucleoelectric 
programs - Spanish experience, 2:37452 -CN-36/210) 


(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/BEAM BUNCHING 
Anomalous length of electron bunches as an instability threshold, 
2:38247 (BNL-50587) 


OSCOPY 
See also EMISSION SPECTROSCOPY 
/REVIEWS 


SPECTROSCOPY, 
Two-photon processes, 2:38689 
SPENT FUEL / NONDESTRUCTIVE ANALYSIS 


Reactivity perturbation assay of irradiated fuel rods, 2:37596 
SPENT FUEL ELEMENTS/REPROCESSING 
reactor fuel reprocessing, 2:37117 (IAEA- 


Devel hno! fe 
and fast breeder fuels, 237106 


Dry feed-breed separation of HTR fuel, 2:37141 


ERA Vol. 2, No. 15 


Fee) reactor fuel reprocessing in the UK, 2:37108 (IAEA-CN-36/ 


SPENT FUEL ELEMENTS/TRANSPORT 
Regi — ad fuel cycle centers study project, 2:37121 (IAEA- 
/48 
SPENT FUEL STORAGE 
costs nuclear fuel cycle centers study project, 2:37121 (IAEA- 
'N-36/487) 


FUELS/BURNUP 
pa of burn-up data for spent LWR-fuels with to 
the design of spent fuel reprocessing plants, 2:37129 (KEK 2373) 
SPENT FUELS/PUREX PROCESS 
Fuel reprocessing and waste treatment activities at the 
Nuclear Research Centre, 2:37127 (IAEA-CN-36/571) 
Reprocessing technology for present water reactor fuels, 2:37123 


Basic problems of fuel recovery from spent nuclear reactor fuel 
elements, 2:37118 ([AEA-CN-36/354) 
Calculation of burn-up data for spent LWR-fuels with respect 
the design of spent fuel reprocessing 2:37129 2379 
in fuel reprocessing, 2:37119 (IAEA-CN-36/ 
Nuclear fuel cycle for research and power reactors, 2:37115 
(IAEA-CN-36/274) 
Reprocessing of fast reactors fuels technology, 2:37126 (IAEA- 


CN-36/567) 
Safety considerations in the fast reactor fuel cycle, 2:37169 
(IAEA-CN-36/74) 
Status and prospects for reprocessing, 2:37107 (IAEA-CN-36/56) 
Status of reprocessing technology in the HTGR fuel cycle, 
2:37111 (AEA-CN-36/112) 
SPENT FUELS/TRANSPORT 
Irradiated fuel transport and system used in E.D.F. 
nuclear installations, 2:38133 (IAEA-CN-36/240) 
United States experience in the transportation of radioactive 
materials, 2:37146 (IAEA-CN-36/563) 
SPENT FUELS/TRANSPORT REGULATIONS 
Experiences with the use and application of regulations governing 
transport of irradiated fuels and of plutonium, 2: 37143 IAEA. AEA. 
CN-36/227) 
Radioactive materials and nuclear fuel transport omens 
Poland in the light of international regulations, 2 
fe of nuclear fuel cycle transports inthe 
and future aspects of nuc! in 
Federal Republic of Germany, 2:37145 5 (IAEA |-36/559) 
SPINAL CORD/BIOCHEMISTRY 
D-glycerate dehydrogenase from porcine spinal 
cord, 2: 


Calibration cating tracer tech techno 
tracer tec jue 


Suppression of adult rat Tyannheid proliferative responses by 
homologous neonatal serum, 2:38427 
SPOIL / CHEMICAL COMPOSITION 


SPOIL BA BANKS/PHYSICAL PROPERTIES 
—— and physical characterization of coal overburden, 
SPOIL BANKS/REVEGETATION 
— —— physical characterization of coal overburden, 
Feasibility study. fly ash reclamation of surface mines, Hillman 
350485) Report for 1 Apr 1974-1 Aug 1974, 2:36895 (PB- 


tural Experiment Station, 2:36897 
Use of soll materials on spoils: effects of thickness and quality, 
SPORADIC E/ELECTRON DENSITY 
Observations of electron temperature gradients in mid-latitude E/ 
rt, 2:38571 (AD. A-030345) 


7144 (AEA- 


sub s/- layers. Memorandum 
SPORADIC E/ELECTRO IN 
Observations of electron temperature gradients in mid-latitude E/ 
sub s/- layers. Memorandum report, 2:38571 (AD-A-030345) 


in the hysteresis mode, 2:38123 
ID D DE ICES/NOISE 
—— Technical report, 2:38120 (AD- 


1528 
(IAEA-CN-36/513) 

SPENT FUELS/REPROCESSING 

SOVIET BREEDER REACTOR-5 

See SBR-5 REACTOR 
SOVIET UNION 
mn by 

| 

two microbridge junctions, 2:38126 


) 
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lied superconductivi and microcomposite wire. 
report, 2: (AD -026833) 

SRC PROCESS, 

Preliminary evaluation of gas systems for the solvent 
refined coal process, 2:3688 rEyw PO/7621-1) 
SRC PROCESS IROGEN PRODUCTION 


Preliminary of gas 
refined coal p 1) 
SRC PROCESS/ PILOT P 


Solvent Refined Coal (SRO) pro rocess. Quarterly technical progress 
rt, January-March 1976, 2:36880 (FE-496- 126) 
SRC PROCESS/WASTE PROCESSING 


Solvent Refined Coal (SRC) process. Quarterly technical progress 
rt, January-March 1976, 2:36880 (FE-496-126) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
1975 (T dal experiments and 
Annual report, oroidal confinement i 
theoretical studies), 2:38941 (PPPL-Q-33) 
'AINLESS STEEL-301/ELECTROCHEMICAL CORROSION 
Galvanic coupling of some stressed stainless steels to dissimilar 
metals underground. Final OO 2: 
STAINLESS STEEL-301/STRESS CO 
Galvanic coupling of some stressed 
metals underground. Final 2:37992 (PB 298224) 
STAINLESS /CORR 


Mass transfer of steels for FBR in sodium Mitsubishi 
technical bulletin, 2:37426 (PB-257471) 
STAINLESS STEEL-304/ELECTR' ICAL CORROSION 
Galvanic coupling of some stressed s' dissimilar 


steels to 
metals underground. Final report, 2 2:37992 (PB-258224) 
STAINLESS STEEL-304/FATIGUE 
Fatigue crack growth in AISI 304 tubes under mixed mode 
loading conditions, 2:37536 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
ey analysis technology for high-temperature design, 
of the "ANL program rom on 
view of t on liquid lithium 
tritium control techno 2:38992 (CONF 160935-P3 
STAINLESS STEEL-. 304/STRESS CO’ 
Galvanic coupling of some stressed 
metals underground. Final report, 2:37992 (rB.2st200 
Mechanical fracture predictions for sensitized stainless 
with circumferential cracks. Final report, 2:37371 (PB-2: 
STAINLESS STEEL-310/CORROSION 
Sulfidation-resistant alloy for coal service. Quarterly 


rt, 24 May-31 Au 1976, 2: 36866 (FE 2299.3) 
STEEL-31 6/CREEP 


enerator materials 


STAINLESS STEEL-316/FRACTURE 
Steam generator materials en 
July-December 1976 (LMFBR), 2:37420 (GEAP-1402 9) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress seal ot 1, we 30, 
1977 (Heavy ions and fast mira: = 3 (COO-3158-58) 
STAINLESS STEEL-316/SPUTTERIN 
Radioactive recoil sputtering from aad by fusion neutron 
impact, 2:38003 ( NF.760935-P3) 
STAINLESS STEEL-316L/FATIGUE 
Taking into account of low-cycle 
fast breeder 


reactor components, 2: 
STAINLESS 


See also STAINLESS STEEL-301 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEELS/CARBONIZATION 
Comparing the carbonization of austenitic Fe-Cr-Ni alloys in HTR 
helium with carbén diffusion e: its, 2:37997 
STAINLESS STEELS/CORROSION. RESISTANCE 
Survey on corrosion of metals and alloys in solutions containing 
nitric acid (Review, corrosion rates, inhibitors, accelerators), 
2:37986 107) 


STAINLESS STEELS/ELECTROCHEMICAL CORROSION 
Galvanic wth sy + stressed stainless steels to dissimilar 
metals underground. Final report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB-258224) 
STAINLESS STEELS, PROPERTIES 
Steels for the primary circuits of the sodium cooled breeder 
reactors, 2:37419 (CEA-CONF-3689) 
STAINLESS STEELS/STRESS CORROSION 


ue in design of liquid meta 


Galvanic coupling of some stressed stainless steels to dissimilar 

metals underground. Final report (SS 26Cr-1Mo and SS 26Cr- 
65Ni), 2:37992 (PB-258224) 
ANDARDS 


(SAFETY) 
See SAFETY STANDARDS 


‘ARS 
See also BINARY STARS 
NEUTRON STARS 


SUN 
hotometry of class M stars, 2:38517 (N-76-32079) 
STARS SPECTRA 
apanese stellar x-ray ex t, 
STATIONARY LOW 
See SL-1 REACTOR 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
ific stationary sources, op. Fossil-fuel Power Plants.) 
also AIR POLLUTIO. 
STATIONARY POLLUTANT SOURCES/STANDARDS 
Priorities and procedures for os = standards of 
performance for new 
emissions. Final 2:3833 (PB 261803) 
longed as operation of 
longed asymmetri ration of hydro 
40 of the winding on 0 
TVV-800-2 turbogenerator, 2:37328 
Study of the vibration of the stator winding on a series production 
TVM-300 turbogenerator, 2:37329 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 


enerator materials engi 
STEAM GENERATORS/CREEP 


Prediction of fatigue damage in 
components. "Mitsubishi 237 2:37323 (PB-255347) 
STEAM GENERATORS/FATIGUE 
Prediction of creep fatigue damage in steam generator 
Mitsubishi Technical Bulletin, 2:37323 (PB-255347) 
STEAM JET EJECTORS/SHOCK WAVES 
Experimental study of a two-phase shock wave, 2:37775 
STEAM SUPERHEATERS 
See SUPERHEATERS 
TURBINES/RADIATION MONITORING 
16N skyshine survey at a 2400 MW(t) nuclear power plant, 
2:37370 (PB-259860) 
STEAM TURBINES/RESEARCH PROGRAMS 
Comparative study and evaluation of advanced cycle systems. 
Report on phase 1, 2:37313 (PB-254392) 
ASTM-A302/FRACTURE PROPERTIES 
Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: volume II. Part 1: appendices 1-4. Final 
rt, 2:37948 (PB-261730) 


_ STEEL-ASTM-A302/PHYSICAL RADIATION 


EFFECTS 

Updated measure of radiation damage exposure, 2:37387 

ASTM-A508/FATIGUE 

 y fatigue of some materials for light water reactors, 

2:37954 
STEEL-ASTM-AS508/FRACTURE PROPERTIES 

Fracture tou; data for a nuclear pressure vessel 
materials. Task A: volume II. Part 1: appendices 1-4. Final 
report, 2:37948 (PB-261730) 

Fracture tou data for ferritic nuclear pressure vessel 
materials. Task A: volume II. Part 2: appendices 5-8. Final 
report, 2:37949 (PB-261731) 

ASTM-A533-B/FRACTURE PROPERTIES 

Fracture tou data for ferritic nuclear pressure vessel 
materials. Task A: volume II. Part 1: appendices 1-4. Final 
report, 2:37948 (PB-261730) 

Fracture pity wort data for ferritic nuclear pressure vessel 

‘ask A: volume II. Part 2: sependins 5-8. Final 
report, 2:37949 (PB-261731) 

— on the fracture toughness of heavy section steel for nuclear 

vessel, 2:37582 
STEEL-AS’ EL_ASTM_A533.B/PHYSICAL RADIATION EFFECTS 

Evaluation of commercial production A533-B plates and weld 
deposits tailored for improved radiation embrittlement 
resistance (Fast neutrons; effects of Cu additions), 2:37999 
(CONF-74065 1-7) 

ASTM-A543/MECHANICAL PROPERTIES 

Application of high strength steel to nuclear reactor containment 
vessel, 2:37581 


See also CHROMIUM-MOL YBDENUM STEELS 
CHROMIUM-NICKEL STEELS 


STAINLESS STEELS 
STEEL-ASTM-A302 
STEELS/COATINGS 
Coated antenna wire. Final report 18 Nov 75-18 Mar 76, 2:37977 
(AD-A-026918) 
STEELS/CORROSION FATIGUE 
Corrosion fatigue behavior of coated 4340 steel for blade retention 
pron the AH-1G helicopter. Final report, 2:37980 (AD-A- 
STEELS/CORROSION PROTECTION 
Evaluation of coatings for air/fluid accumulators. Final report, 23 


May 1974-30 ae 975, 2:37981 (AD-A-033295) 
STEELS/EMB: 


of metals. Volume 1. 1970-1975 (citations 
og bes data base). Report for 1970-1975, 

37990 70005) 

Hydrogen embrittlement of metals. Volume 1. 1964-1974 (citations 
from the NTIS data base). Report for 1964-1974, 2:37988 
(NTIS/PS-77/0003) 

Hydrogen embrittlement of metals. Volume 2. 1976 (citations from 

ngineering Index data base). Report for 1976, 2:37991 
1S/PS-77/0006) 
S/FATIGUE 
— fatigue of some materials for light water reactors, 


STEELS/FRACTURE PROPERTIES 


Fracture toughness data for ferritic nuclear a 
materials. Task A: volume II. Part 1: -4. Final 
report (A540 grade B-23 and B-24), 2: (PE -201790) 

Fracture tou data for ferritic nuclear pressure vessel 
materials. Task A: Volume I. Final report, 2:37947 (PB-254694) 

STEELS/GAS WELDING 


Inert welding. Volume 1. 1970-1973 from the 
apie data base). Report for 1970-1973, 2:37910 
STEELS 


A study effectiveness in the iron 


and steel and 
and pulp tye Final 2:37822 
STEELS/METALLURGICAL EFFECTS 


Hydrogen Seistmetet re metals. Volume 2. 1975-1976 (citations 
from the NTIS data base). Report for 1975-1976, 2:37989 
(NTIS/PS-77/0004) 

STEELS/PASSIVATION 
Electropotential measurements of passivation and corrosion of 
steel coupons, 2:37987 (K-1890) 
Chemically deposied coatings for i 
ically vapor gsten erosion 
tection, 2.3797 (A D-A-026038) 
STEELS/SOLIDIFICATIO 

Thermodynamics of the higt -tem phases of steels. 

Final report 1 Jun 73-31 Mar 7. 2:379 18 (AD A026 ) 
LS/ CORROS 
Sulfide stress cracking of high-strength steels in laboratory and 


oilfield environments, 2:3 
TORS 


See also JIPP STELLARATOR 
WEGA STELLARATOR 
STELLARATORS/DRIFT INSTABILITY 
= transport due to collisional drift wave and 
ater of related experiments, 2:38861 (AED-Conf-76- 


53) 
STIRLING ENGINES/DESIGN 
Stirli oo (Patent), 2:37850 
CILITIES 


STORAGE FA\ 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Strategic Petroleum Reserve. Draft environmental impact 
statement for Weeks Island Mine (Louisiana; salt deposits), 
2:37016 (FEA/S-76/349) 
vice On cisterns or storage volumes, especial underground 
spaces in rock formations or tanks in boring platforms, for 
pee | liquid petroleum products (Patent; pumping systems), 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
TIFIED CHARGE ENGINES/FUEL ECONOMY 
Effects of a thermal reactor on the energy efficiency of a 
turbocharged, stratified charge engine, 2:37843 (AD-A-026059) 
STRATIFIED CHARGE ENGINES/FUEL-AIR RATIO 
Stratified c A 
of ionization in 


mesosphere and stratosphere, 
with particular > given to bly of the 26 February 
1979 solar eclipse. Final report, 2:38576 (AD-A-032698) 


ERA Vol. 2, No. 15 


STRATOSPHERE/OZONE 
Analysis of the independent variables in the perturbation of 
stratospheric ozone by nitrogen fertilizers, 2:38292 
STRESS ANALYSIS 
Inelastic stress analysis and failure laws, 2:37554 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Dynamic, large-deflection, inelastic and thermal stress analysis by 
the finite element method, 2:37548 
STRONTIUM 89/RADIOECOLOGICAL CONCENTRATION 
Interim radiochemical methodology for drinking water, 2:38448 
(PB-253258) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Interim radiochemical methodology for drinking water, 2:38448 
(PB-253258) 
STRONTIUM 90/WASTE DISPOSAL 
Neutronic performance of graphite fusion reactor blankets 
containing ®Sr and '*°I, 2:39021 (CONF-760935-P3) 
'UCTURES Cs) 


(MECHANI 
See MECHANICAL STRUCTURES 
IOUS COAL/USES 
Roasting nonmagnetic taconites in a fluid bed using low-rank fuels 
as reductants. Report of investigations, 2:36889 (PB-255546) 
ICAL ASSEMBLIES/ON-LINE MEASUREMENT 


CALAS to SUAK coupling: on-line measured data transfer and 
signal conditioning, 2:37619 (EURFNR-1331) 
/LEAD-ACID BATTERIES 


Study of the cyclic gomrenve of submarine type lead-acid 
storage batteries by examination of the positive plate structures, 
2:37697 (AD.A-033764) 

SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar hysical data number 386. Part I (prompt reports). Data 
for ber 1976-August 1976. Explanation of data reports 
meee) number 378 (supplement) February 1976, 2:38546 (PB- 
SULFATES/CHEMICAL ANALYSIS 
Measurement of atmospheric sulfates: literature search and 
methods selection. Final report, 2:38309 (PB-254387) 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
Sulfur dioxide interferences in the measurement of ambient 
aoe sulfates. Volume II. Final report, 2:38054 (PB- 


SULFITES, BIOLOGICAL EFFECTS 
Determination and possible public health impact of transition 
—_— sulfite aerosol species. Topical report, 2:38490 (PB- 
SULFUR/BIOCHEMICAL REACTION KINETICS 
Regulation of adenosine triphosphate sulfurylase in cultured 
tobacco cells, 2:38415 
SULFUR/ELECTRON-ION COLLISIONS 
ron ibution of open atoms 
L-S phase shift, electric 
le matrix elements), 2:3 
TERIALS RECOVE 


Evaluation of monitoring systems for power 
(P5680 emissions. Final report Jun 
(PB-25: 


Development bg the as activated carbon process for SOx 
recovery as elemental sulfur. Voluem I. Final report ene 1971- 
Jun 1974, 2:36892 (PB-258303) 
evaluation of the SO3-coal gasification process (Sulfur 
trioxide process), 2:36868 (FE/WAPO/7646-1) 
Solvent Refined Coal (SRC) process. Quarterly technical progress 
1976, 2:36880 (FE-496-126) 


Meyers process development for chemical desulfurization of 
Volume II. Appendices. Final report, Jun 1973-Dec 1975, 
fe sulfur-bearing coke (Patent), 2:36861 
for desulfurizing 
SULFUR CARBIDES 


See CARBON SULFIDES 
COMPOUNDS/BIOCHEMICAL REACTION 


and sulfur 
'4-Jun 75, 2:37340 


— DIOXIDE/CHEMICAL REACTIONS 
heric chemical reactions. III. Sulfur dioxide, 2:38342 
DIOXIDE/CONTROL 
Technical support document: sulfur dioxide control for 
the State of Ohio. Volume I. Final report, 2:38312 (PB- a 
Technical support document: sulfur dioxide control strategy for 
the State of Ohio. Volume II. Final 2:38313 (PB-257695) 


for electrical connector shells. Progress report, 1 Jul 
1975-1 Jul 1976, 2:37978 (AD-A-030890) 


STEELS/COATINGS 154S 
>) Ss 
Ss 
SYSTEMS 
y 
Ss 
KINETICS 
Regulation of adenosine triphosphate sulfurylase in cultured 
tobacco cells, 2:38415 


AUG. 15, 1977 


SULFUR DIOXIDE/INFRARED SPECTRA 
Tunable laser s 36 rb survey of molecular air pollutants. Final 


rt, 2:38308 (PB-254295) 
R DIOXIDE/MAXIMUM 
TION 


Macs in Czechoslovakia, 2:38340 
SULFUR DIOXIDE/MAXIMUM PERMISSIBLE LEVEL 
Clean Air Act: sulfur dioxide regulation and power plant 
sue 2:38350 (UCRL-52182) 
Ini f sulfi dioxide and 
iterna comparison program ur 
dioxide measurement in ambient air, 2:38344 — 
SULFUR DIOXIDE MONITORING 
Air ow a — at the Redcar project: measurement of 
suspended during 1975, 2:38323 


Evaluation of monitoring systems for power t and sulfur 
recovery 4 emissions. Final report Jun 74-Jun 75, 2:37340 
(PB-258: 

Tie use of sorption tubes o sample air for sulfur dioxide 
determinations (primenenie sorbtsionnykh trubok dlya otbora 

vozdukha pri opredelenii dvuokisi sery), 2.38341 (PB- 
58830-T/SL) 
SULFUR DIOXIDE/OXIDATION 

Sulfur dioxide photooxidation rates and aerosol formation 

— A smog chamber study. Final report, 2:38332 (PB- 
SULFUR DIOXIDE/PHOTOCHEMISTRY 
Ion-molecule association reactions involving NO(+) and HeS, 
SO2, OCS, SFs, NzO, CO, or Xe, 2:38086 (AD-A-026532) 
SULFUR DIOXIDE/POLLUTION REGULATIONS 
Considerations on the soundness of sulfur dioxide emission 
a demonstrated by the example of the town of Gera, 


SULFUR DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 
Sulfur dioxide interferences in the measurement of ambient 
— sulfates. Volume IJ. Final report, 2:38054 (PB- 


7) 
SULFUR DIOXIDE/REGULATIONS 
Study of the economic impact of sulfur regulations promulgated 
wee Environmental Protection Agency for Ohio on 
27, 1976. Study Document Number 3. Financial impact 
of and revised sulfur dioxide regulations in the 
state of Ohio, 2:38329 (PB-259803) 


August 27, 1976. Study Document Number 3. Technical 
appendix. Financial impact of the proposed and revised sulfur 
dioxide regulations in the state of Ohio, 2:38330 (PB-259804) 
Study of the economic impact of sulfur regulations Promulgated 
the U.S. Environmental protection Agency for Ohio on 
August 27, 1976. — Document Number 8. Cost estimates of 
various sulfur dioxide strategies for selected Ohio utility power 
ts, 2:38331 (PB-259809) 
DIOXIDE/REMOVAL 


Epa alkali scrubbing test facility: advanced oy 
2, Jun 75-Feb 76, 36893 (PB-258783) 


of sulfur dioxide using the magnesite method, 2:36894 
254578-T/SL) 
SULFUR DIOXIDE/SCRUBBING 
Flue gas desulfurization and sulfuric acid production via magnesia 


SULFUR FLUORIDES/ATOM-MOLECULE COLLISIONS 
Molecular beam study of the reactions of K and Cs with UF., 
WFe, MoFe, TeFe, and SeF¢ , 2:38673 
SULFUR FLUORIDESZCHEMICAL REACTIONS 
Yenpeewaes reaction chemistry in the solid state, 
SULFUR FLUORIDES/PHOTOCHEMISTRY 
Ton-molecule association reactions involving NO(+) and H2S, 
SO2, OCS, SFs, N2O, CO, or Xe, 2:38086 (AD-A-026532) 
SULFUR HiPRID 
See H YiXOGEN SULFIDES 
SULFUR IONS/ION-ATOM COLLISIONS 


thic K for ions 
arget in thin sod Cu targets production 


See ULFUR TRIOXIDE 
OXIDES/ENVIRONMENTAL EFFECTS 


stem to measure power plant effluents using a 

t aircraft, 2:38382 

TRIOXIDE/PRODUCTION 

Preliminary evaluation of the SO3-coal jon process (Sulfur 
trioxide process), 2:36868 (FE/W. 


-coal gasification process (Sulfur 
trioxide process), 2:36868 (FE/WAPO/7646-1) 


Species-differentiating continuous monitor for ai acids. 
Quarterly progress report an 75, 2:38294 (AD-A-025917) 
ue gas desulfurization and sulfuric acid production via magnesia 
scrubbing. Capsule 2:36941 (PB-258817) 
SULFURIC ACID/QU a CHEMICAL ANALYSIS 
Sulfur dioxide interferences in the measurement of ambient 
77-7 haaee Volume II. Final report, 2:38054 (PB- 


See also SOLAR ATMOSPHERE 
RESEARCH PROGRAMS 


coordinating committee on astronomy. Final report, 2:38 
(PB-252824) 
HIGH RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR/REACTOR SAFETY 
Safety requirements and options for a large size fast neutron 
reactor, 2:37630 (IAEA-CN-36/230) 
INDUCTING CABLES/RESEARCH PROGRAMS 
LASL NbsGe conductor development. Progress report, October 
1-December 31, 1976, 2:37350 (LA-6686-PR) 
SUPERCONDUCTING CAVITY RESONATORS/FABRICATION 
Method for the manufacture of ac superconducting articles 
(Patent), 2:38127 
INDUCTING COILS/USES 
Adjustable magnetic gradiometer (Patent), 2:38122 
SUPERCOND iG COMPOSITES/FABRICATION 
Method for the manufacture of ac superconducting articles 
(Patent), 2:38127 
INDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/USES 
— superconductivity: amplifiers and microcomposite wire. 
i 2:38115 (AD-A-026833) 
GENERATORS/DESIGN 
High power study: conventional generators, superconducting 
non-air-breathing turbines. Final report, Jun-Dec 
975, 2:38119 (AD-A-032634) 
iG GENERATORS/RESEARCH 


76, 2: (AD A03 1650) 


of electrical rotating machinery. Annual report 
No. 4, T May 95.30. 76, 2:38116 (AD-A-031592) 
IND’ MAGNETS/DESIGN 


me design considerations for Tokamak fusion reactors, 
2:38974 
SUPERCONDUCTING MAGNETS/HEATING 


— of thermoelastic heat roduction ‘rom superconducting 
posites in pulsed coil systems, 2:38963 (CONF- 
760935-P2) 


Electromechanical stress analysis of transversely isotropic 
solenoids, 2:38967 (ORNL/TM- 5528) 
SUPERCONDUCTING MAGNETS, 
STRUCTURES 


Finite element analysis of structural response of superconducting 
magnet for a fusion reactor, 2:38971 

Summary of the workshop on structural analysis needs for 
energy superconducting magnets, 2:38962 
(BNL-2203 


MAGNETS/PLANNING 
Plan for the coil program, 2:38970 (ORNL/TM-5824) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
design of toroidal field coils for the UWMAK-Tokamak 
systems, 2: 388972 


+ Ridge Tokamak ry power reactor study, 1976. Part 
systems, 2:38968 (ORNL/TM-5574) 
SUPERCON INDUCTING MAGNETS/STRESS ANALYSIS 


stresses in toroidal magnetic field coils, 
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SULFUR TRIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 
Sulfur dioxide interferences in the measurement of ambient 
an sulfates. Volume II. Final report, 2:38054 (PB- 
2 
co SULFUR TRIOXIDE/RECOVERY 
SULFURIC ACID/MONITORING 
Study of the economic impact of sulfur regulations promulgated 
Progress 
rating station 
scrubbing. ps report, 2: 
SULFUR DIOXIDE/WASHOUT 
PERCONDU N MA vi H 
PROPERTIES 


SUPERCONDUCTING MOTORS/RESEARCH PROGRAMS 
Theory and di 
No. 4, 1 May 75-30 Apr 76, 2:38116 (AD-A-031592) 
SUPERCONDUCTING MOTORS/USES 
Superconducting motors and lithium-water batteries for torpedo 
ropulsion. Technical 2:38118 (AD 
ied superconductivity: am microcomposite wire. 
SUPERCONDU /BIBLIOGRAPHIES 
Sovrad: a digest of recent Soviet R and D articles. Volume 2, 
number 6, 1976. Interim report, 2: ay (AD-A-028838) 
SUPERCONDUCTORS/DISLOCATI 
Interaction of dislocations with point amin and internal friction 
in superconductors, 2:38754 
SUPERCONDUCT ORS/ELECTROMAGNETIC FIELDS 
Multiphoton absorption in “dirty” —, 2:38753 
RS/FABRICA 
rconductors for future power stations, 2:38121 
suP RCONDUCTORS/KINETIC EQUATIONS 
— equations for superconductors with paramagnetic 
impurities, 2:38755 
SUPERCONDUCTORS/POINT DEFECTS 
Interaction of dislocations with point defects and internal friction 
in superconductors, 2:38754 
SUPERCONDUCTORS/REVIEWS 
rconductivity and lattice instabilities. Final report, 1 Oct 
971-30 1976, 2:37958 (AD-A-031231) 
SUPERCONDUCTORS/USES 
Superconductors for future power stations, 2:38121 
ERCRITICAL FLOW 


See TURBULENT FLOW 
ERHEATERS 


Process for improving the load factor of an electricity generating 
station eet), 2:37393 


See TANKER SHIPS 
SURFACE MINING/AERIAL MONITORING 
Application of ERTS technology to the evaluation of coal strip 
mining and reclamation in the NOrthern Great Plains. Final 
report, 2:36921 (PB-255590) 
SURFACE MINING/LAND RECLAMATION 
Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface eg: ome 
and Reclamation Act. Progress report 19 Mar-19 Jun _— 
2:38360 (E-76-10398) 
oe and physical characterization of coal overburden, 
Erosion and sediment control. Surface mining in the eastern U.S. 
Volume I. Planning. Volume II. Design, 2:36896 (PB-261343) 
Feasibility study. fly ash reclamation of surface mines, Hillman 
ua Report for 1 Apr 1974-1 Aug 1974, 2:36895 (PB- 
Soil map: a prerequisite to mining and reclamation, 2:36899 
Spoilbank reclamation research activities of the North Dakota 
Agricultural Experiment Station, 2:36897 
us of soil materials on spoils: effects of thickness and quality, 


2:36901 
SURFACE MINING/MINING Open file 
minin ry and equipment. report, 
2:36925 (PB-250337) 
SURFACE MINING/REGULATIONS 
Erosion and sediment control. Surface Ss. 
Volume I. Planning. Volume II. Desi Design, 26896 (PB-21: (PB 261343) 
SURFACE MINING. OTE SENSIN 
Satellite data for surface-mine inventory, : 36905 (N-76-31640) 
SURFACE MINING/WATER POLLUTION CONTROL 
Erosion and sediment control. Surface mining in the eastern U.S. 
Volume I. Planning. Volume II. Design, 2:36896 (PB-261343) 
SURFACE WATERS 
See also LAKES 
RIVERS 
SEAS 
WATER RESERVOIRS 
SURFACE WATERS/THERMAL POLLUTION 
Assessment of requirements for dry towers, 2:37312 (HEDL- 
TME-76-82) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES/MOLECULE COLLISIONS 


Review of molecular beam research in the M.I.T. Aeronautics and 


Astronautics Department 1970-1975. Final report 1 Apr 73-31 
Mar 76, 2:38607 (AD-A-026771) 
SURFACTANTS/PERFORMANCE 
Mechanism of foam formation in media, 2:38502 
SUSPENSIONS/HEAT TRANS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, April-June 1976, 2:36865 (FE-2006-4) 


of electrical rotating machinery. Annual report 
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Features of turbulent heat transfer on movement of a gaseous 
ion in tubes, 2:38217 
SUSPENSIONS/TURBULENT FLOW 
—- of turbulent heat transfer on movement of a gaseous 
m in tubes, 2:38217 
SWED /BLACK SHALES 
Uranium production from low grade Swedish shale, 2:37068 
(IAEA-CN-36/277) 
SWEDEN/ENERGY POLICY 
for energy policy decisions, 2:37747 (I[AEA-CN- 
SWEDEN/URANIUM ORES 
Uranium production from low grade Swedish shale, 2:37068 
(IAEA-CN-36/277) 
/ REACTOR LICENSING 
Regulatory poneee and effects on public acceptance, 2:37458 
GAEA-C 36/579) 
SYNTHESIS GAS/PROCESSING 
Preliminary evaluation of gas processing systems for the 
refined coal process, 2:36881 WAPO/ 1) 
SYNTHESIS GAS/PRODUCTION 
Preparing supported Raney nickel catalysts 3 dip coating. Report 
of 1976, 3.36870 (PB-26141 
Concep' lesign of a to methano! 
Quarterly technical progress report, 16, 1976 Oetober 22, 
1976, 2:36883 (FE-2416-4) 
SYNTHESIS GAS/SYNTHESIS 
report May ar rom coal or 
2:36891 (PB-254168) 


OSYNTHESIS 
Evaluation of the use of agricultural residues as an energy 
feedstock. Volume I, 2:37215 (PB-260763) 
SYNTHETIC FUELS/MEETINGS 
Meeting report: Advanced Fossil Fuels Sector Group, Las Vegas, 
25 ae 1976, 2:36857 (PB-260377) 
SYNTHOIL PROCESS 
— — for converting coal to non-polluting fuel oil, 
SYSTEMS ANALYSIS/OPTIMIZATION 
Energy models and large-scale aa optimization. Technical 
report, 2:37710 (AD-A-0337 


T 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/BIBLIOGRAPHIES 
Supertankers and ay ex (citations from the ntis data base). 
ers superports (citations from 
“Bats Base Base). Report for 1970-Jun 76, 2:37023 33 (NLIS/PS.16/ 
Devel ER shi er installations the 
elopment of transport-ship pow 
years of Soviet administration, 2: 38233 (AD-A-03211 
TANTALUM/ATOM COLLISIONS 
Research ae of the physical interactions and 
associated with hypervelocity sub-micron particles. Final 
rt, 2:38612 (N-76-22214) 
ALUM/FABRICATION 
Development of unidirectionally solidified eutectic 
matrix-metal com; ‘ahoorhy Final report, Mar 1975-Mar 197 1976, 
2:38009 (AD-A-0 
TANTALUM/MOLECULE COLLISIONS 
Research investigation of the physical interactions and 
associated with hypervelocity sub-micron particles. Final 
, 2:38612 (N-76-22214) 
F. ALUM/PHYSICAL RADIATION EFFECTS ‘ 
Defects in metal crystals. Progress rt, May 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons), 2:38005 (COO-3158-58) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/AGE HARDENING 
Cluster carburizing. Progress report, June 1, 1976-May 31, 1977 
(685 to 100°C). 2:37921 (COO-2354-4) 
TANTALUM ALLOYS/CARBURIZATION 
Cluster carburizing. Ag ne rt, June 1, 1976-May 31, 1977 
(685 to 1000°C),2 :37921 (COO-2354-4) 
ALUM ALLOYS/MICROSTRUCTURE 
luster carburizing. Progress report, June 1, 1976-May 31, 1977 
to 1000°C). 2:37921 (COO-2354-4) 
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TANTALUM BASE ALLOYS/CHEMICAL VAPOR 
DEPOSITION 


Development and study of chemical vapor ited tantalum 
base alloys. Final report, 2:37909 (N-76-223 
TANTALUM CARBIDES/ELECTRON-PHONON COUPLING 
Calculations of the superconducting properties of compounds. 
Memorandum report, 2:38022 (AD-A-028606) 
TANTALUM CARBIDES/FABRICATION 
Synthesis of new superhard materials and their application to 
cutting tools. Semi-annual technical report No. 4, 1 Oct 1975-31 
(Activated reactive evaporation), 2:38010 (AD-A- 
TANTALUM CARBIDES/FATIGUE 
cycle fatigue of nickel and cobalt-base aligned eutectics. 
echnical report No. 2, Jul 1975-1976 (Ni,Cr,Al-TaC (Nitac) 
and Ni,Nb,Cr,Al (y/y-delta)), 2:37938 (AD-A-028810) 
TANTALUM CARBIDES/PENETRATION DEPTH 
Calculations of the superconducting properties of compounds. 
Memorandum report, 2:38022 (AD-A-028606) 
TANTALUM HYDRIDES/CRYSTAL STRUCTURE 
Hydrogen locations and motions in the eee system 
TasSH/sub x/. I. Temperature dependence of the proton NMR 
linewidth and second moment, 2:38026 
TANTALUM OXIDES/FABRICATION 
Development of unidirectionally solidified eutectic ceramic 
matrix-metal co: 080079 Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-0 


TANTALUM OXIDES/PHYSICAL PROPERTIES 
Refractory ceramic compositions and method for preparing same 
(Patent), 2:38012 
TANTALUM SELENIDES/CRYSTAL STRUCTURE 
Charge-density wave amplitudes in 2H-NbSe2 and 2H-TaSez 
determined by 77Se NMR, 2:38044 


Hydrogen locations and motions in the metallic-hydride system 
TasSH/sub x/. I. Temperature dependence of the proton NMR 
linewidth and second moment, 2:38026 

TARAPUR-1 REACTOR/SPENT FUELS 

in fuel reprocessing, 2:37119 (IAEA-CN-36/ 

1 

TARGETS/EMPLACEMENT 

Guidance —- for laser targets (Patent), 2: 39014 
TECHNETIUM 99/SCINTISCANNING 


Positive bone scan due to empyema (/sup 99m/Tc tracer 
2:38435 


{mpect of lead sdditive regulations 
itive on the 
industry. Volume I. Project summary. Final al repor (Smuson 
study for six regions), 2:37018 (PB-260411) 
Impact of lead additive regulations on the petroleum 
industry. Volume II. Detailed study results. Final report, 
2:37019 (PB-260412) 
TELLURIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Research and development on characterization of elec 
aie) report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 
A-031161 
TELLURIUM FLUORIDES/ATOM-MOLECULE 
Molecular beam study of the reactions of K and Cs with UF, 
WFe, MoFe, TeFe, and SeF¢ , 2:38673 
TERBIUM ALLOYS/MAGNETOSTRICTION 
riction of rare earth-Fe2 laves phase compounds, 
2:37960 (IS-4088) 
TERBIUM OXIDES/PHASE TRANSFORMATIONS 
Effect of crystal size on chemical hysteresis in praseodymium and 
terbium oxides, 2:38016 
TERMINAL FACILITIES 
See also LIQUEF¥ED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/BIBLIOGRAPHIES 
and su; (citations from the ntis data base). 
for 1964-Jun 76, 2:37022 (NTIS/PS-76/0591) 
and superports (citations from the i 
ta Base). Report for 1970-Jun 76, 2:37023 S/PS- 


Ecos: models. Voli Docker 1975 (a 

ystem ume | 
with abstracts). Report for 1964-Nov 75, 2:38355 (NTL 76/ 
0903 


) 
Ecosystem models. Volume 2. November 1975-November, 1976 (a 
bi y with abstracts). Report for Nov 75-Nov 76, 
2:38356 118/PS- 76/0908) 
CCENE/ENTRO! 


Predictive scheme for thermochemical ayo 
aromatic hydrocarbons (Group 


TION HEAT 


TETRACENE/FORMA’ 
Predictive scheme for thermochemical properties of polycyclic 


aromatic hydrocarbons peg additivity technique), 2:38079 


polycyclic 
aromatic hydrocarbons (Group additivity technique), 2:38079 


See TEL 
RNA 


A/TRANSFER 
Native and imported transfer RNA in mitochondria, 2:38441 
TEXAS/WATER RESOURCES 
Methodology to evaluate alternative coastal zone management 
: application in the Texas coastal zone. Special report II: 
A non linear programming model for evaluating water supply 
policies in the Texas coastal zone, 2:37765 (PB-259181) 
TFR TOKAMAK/ENERGY BALANCE 
Energy balance study of a TFR discharge, 2:38764 (AED-Conf- 
76-506-J14) 
TFR TOKAMAK/ICR HEATING 
Magnetosonic wave generation and damping in the TRF Tokamak 
near the ion cyclotron frequencies, 2:38770 (AED-Conf-76-506- 


047) 
wave generation and damping in the TRF Tokamak 
ee frequencies, 2:38770 (AED-Conf-76-506- 
TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
it of fast neutral beam injectors at Fontenay-aux- 
Roses, 2:38979 (AED-Conf-76-506-041) 
TOKAMAK/NEUTRAL BEAM SOURCES 
Development of fast neutral beam injectors at Fontenay-aux- 
Roses, 2:38979 (AED-Conf-76-506-041) 
CONDUCTION 


(Heat transfer by conduction.) 
THERMAL CONDUCTION/NUMERICAL SOLUTION 
Solution of the generalized, nonlinear, non-steady-state problem of 
heat transfer through multilayered walls, 2:38214 
THERMAL EFFLUENTS/DILUTION 
An experimental/analytical investigation of deep submerged 
multiple buoyant jets. Final report, 2:38392 (PB-261313) 
ENERGY STORAGE EQUIPMENT/RESEARCH 


PROGRAMS 
Research on solar energy sto subsystems utilizing the latent 
heat of phase change of in hydrocarbons for the — 


and cooling of buildings. Annual report (Theoretical and 
experimental study), 2:37276 (PB-234665) 
THERMAL FISSION/NUCLEAR DATA COLLECTIONS 
Table of fission product nuclides: — single particle model 
states, observed spins and parities, decay modes and half-lives 
for of thermal neutron fission of 2:38737 (IS- 


4052) 
THERMAL INSULATION/INSTALLATION 
Thermal insulation by injection of urea foam in building 
structures, 2:37803 (AD-A-027018) 
NEUTRONS/NEUTRON DOSIMETRY 
Reactor dosimeter for irradiation experiments on the reactor 
station Geesthacht, 2:38250 (GKSS-76/E/34) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat di: Wy] 
L POLLUTION/ENVIRONMENTAL 
ions of fish catch and environmental factors in the Gulf of 
Maine, 2:38361 
THERMAL POLLUTION/MATHEMATICAL MODELS 
An experimental/analytical investigation of deep submer; 
multiple buoyant jets. Final report, 2:38392 (PB-26131 
THERMAL POLLUTION/REMOTE SENSING 
Correlation of mathematical models for water ort 
aerial infrared water temperature surveys, 2:383 B 261579) 


POWER 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOILERS 
High frequency pneumatic vibrator to clean the heating surfaces 
of boiler units, 2:37335 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 
The toxicity of selected chemicals used in power genera 
rr to Hawaiian fishes. Technical report, 2:38381 
437) 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
models and automatic contro! system for steam power 
piants., 2:37331 
THERMAL POWER PLANTS/COOLING TOWERS 
Assessment of requirements for dry towers, 2:37312 (HEDL- 
TME-76-82) 
THERMAL POWER PLANTS/ECONOMICS 
Comparative study and evaluation of advanced cycle systems. 
Report on pwn 1, 2:37313 (PB-254392) 


ee THERMAL POWER PLANTS/ECONOMICS 


THERMAL POWER PLANTS/EFFICIENCY 


POWER PLANTS/EFFICIENCY 
Method for improving the total efficiency of a steam power 
r+ a installation for realizing this method (Patent), 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
A computational model for predicting the thermal regimes of 
rivers, 2:38388 (PB-254862) 
damage due to dustfall from a thermal 
wer station, 2:38481 
THERMAL POWER PLANTS/ FEASIBILITY STUDIES 
Comparative study and evaluation of advanced cycle systems. 
Report on phase 1, 2:37313 (PB-254392) 
L POWER PLANTS/FEEDWATER HEATERS 
Design of hh change preheaters for large power units, 
THERMAL POWER PLANTS/STEAM GENERATORS 
sp en of creep fatigue damage in major steam generator 
mponents. Mitsubishi Technical Bulletin, bod 37323 (PB-255347) 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Thermal discharges to the Ohio River. An evaluation of river 
oT ane relationships, 1964-1974. Final report, 2:38390 (PB- 


Thermal we of Hyco Lake, North Carolina. The effect of 
heated water on temperature and evaporation, 1966-1974. 
Water-resources investigation (final), 2:38389 (PB-254989) 

THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
REACTORS/FUEL CYCLE 

Use of rapides surregenerateurs techniques et 

economi 37503 (IAEA-CN-36/570) 
THERMAL PLUTONIUM RECYCLE 

Review of the status of and assessment of the prospects for the 
establishment of plutonium recycle in thermal reactors in the 
FORATOM countries, 2:37499 (IAEA-CN-36/143) 

THERMAL WATERS/CHEMICAL COMPOSITION 

Conditions in the deeper parts of the hot spring systems of 


National Park, Wyoming, 99 (USGS-OFR- 
THERMAL WATERS/GEOTHERMOMETRY 
Conditions in the deeper of the hot ge bee 
a National Park, Wyoming, 2:37 (USOS-OFR- 


Geochemical prediction of aquifer temperatures in the a 
system at Long Val ao’ California (160° to 219°C), 2:37300 
(USGS-OFR-76-469 

THERMAL WATERS /ISOTOPE RATIO 

Geochemical prediction of aquifer temperatures in 7 
system at ee | Valley, California (160° to 219°C), 2:37300 
(USGS-OFR-76-469 

THERMIONIC CONVERTERS/RESEARCH PROGRAMS 

Comparative study and evaluation of advanced cycle systems. 

Report on apie 1, 2:37313 (PB-254392) 
THERMIONIC EMITTERS/SURFACE PROPERTIES 

Surface studies of thermionic cathodes and the mechanism of 

rr a of an impregnated tungsten cathode, 2:37963 (N-76- 
OCHEMICAL PROCESSES/THERMODYNAMICS 

Entropy-generation, efficiency and economy of the thermo- 

chemical production of synthetic fuels, 2:37205 
THERMODYNAMIC CYCLES/PERFORMANCE TESTING 

Projected thermodynamic efficiencies of fusion power plants, 
2:38995 (BNWL-2017) 

THERMODYNAMIC PROPERTIES/PHYSICAL RADIATION 


EFFECTS 
A note on front-surface thermoelastic relaxation. Technical memo 
(Pulsed electron beams), 2:38048 (AD-A-030342) 
THERMODYNAMICS/COMPUTER CODES 
PAD: a one-dimensional, coupled neutronic-thermodynamic- 
hydrodynamic computer code, 2:38747 (LA-6540-MS) 
THERMOELECTRIC CONVERSION 
Influence of the thermal conductivity anisotropy on the transverse 
thermoelectric power, 2:37779 
ELECTRIC GENERATORS/PERFORMANCE 


TESTIN 
Radioisotope thermoelectric generator study. Techrical report, 
2:37203 (AD-A-032473) 
THERMOELECTRIC GENERATORS/POWER SUPPLIES 
Considerations in the use of optical waveguides in submarine cable 
systems, 2:37202 (PB-260722) 
OLUMINESCENT DOS 


IEMETERS/PERFO) 

Factors affecting the use of CaF2:Mn thermoluminescent 
dosimeters for low-level environmental radiation moni 
Environmental monitoring series, 2:38253 (PB-258486) 

ONUCLEAR EXPLOSIONS/THERMAL RADIATION 

Residual — from thermonuclear air bursts, 2:38278 (AD- 

A-034019) 
THERMONUCLEAR FUELS/GEOMETRY 
Targets for laser-induced plasma experiments, 2:38985 (IA-1321) 
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THERMONUCLEAR FUELS/IMPLOSIONS 
Pulsed power ion accelerators for inertially confined fusion, 
2:39011 (SAND-76-6005) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Laser fusion experiments at 2 TW (Argus system; implosion of D- 
T filled glass microspheres), 2:39013  CUCRI-78581(Rev. 2)) 
THERMONUCLEAR REACTOR MATERIALS/COATINGS 
Properties of atomics international glass insulator coatings, 
239019 (CONF-760935-P2) 
THERMONUCLEAR REACTOR MATERIALS/ELECTRICAL 
INSULATION 
Dielectric breakdown of CTR electrical insulators using 
emission techniques, 2:39020 (CONF-760935-P2) 
THERMONUCLEAR REACTOR MATERIALS 
RADIATION EFFECTS 
Fission fragment simulation of fusion neutron radiation 


acoustic 


Radiation precipitation in a V-10 wt.% Ti alloy, 2:38001 
(CONF-760935-P3) 
Reduction in thermal conductivity of ceramics due to radiation 


2:38002 (CONF-760935-P3) 
THERMONUCLEAR REACTOR MATERIALS/ 


PRECIPITATION HARDENING 
Radiation-enhanced precipitation in a V-10 wt.% Ti alloy, 2:38001 
(CONF-760935-P3) 


THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
Production of fractional atomic layer standards of niobium and 
by fusion neutron 


yay recoil sputtering from metals 
2:38003 (CONF-760935-P3) 
IONUCLEAR REACTOR MATERIALS/STANDARDS 
Production of fractional atomic layer standards of niobium and 
vanadium, 2:39025 (CONF-761055-2) 
THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
Fission fragment simulation of fusion neutron radiation effects on 
bulk mechanical properties, 2:39022 (CONF-760935-P3) 
THERMONUCLEAR REACTOR MATERIALS, 
CONDUCTIVITY 
Reduction in thermal conductivity of ceramics due to radiation 
damage, 2:38002 (CONF-760935-P3) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/VAPOR 
DEPOSITED COATINGS 
In situ regeneration of fusion reactor first walls, 2:39031 
THERMONUCLEAR REACTORS 


(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
LINEAR PINCH TYPE REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
Interface of the controlled nuclear fusion program with utilities, 
2:38916 (CONF-760935-P2) 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Controlled fusion and plasma research. A literature search, 
2:38760 (TID-3557-S11) 
THERMONUCLEAR REACTORS/BREEDING 
is of fissile fue! with linear fusion sources, 2:38982 (CONF- 
Some send economic considerations of pure fusion breeders of 
fissile nuclear fuel, 2:38981 (CONF-760935-P2) 
THERMONUCLEAR REACTORS/COST BENEFIT ANALYSIS 
Environmental cost/benefit analysis for fusion power plants, 
2:38911 (BNWL-2028) 
THERMONUCLEAR REACTORS/DESI 
fsion powerplant design concepts, 2.8910 (BNWL- 
THERMONUCLEAR REACTORS/ECONOMIC 
vironmental cos' ysis for 
2:38911 (BNWi_-2028) 
THERMONUCLEAR REACTORS/ELECTRICAL 


Sp _ lectrical insulators for CTR applications, 
itter ited e 
2:39018 (CONF-760935-P2) 


THERMONUCLEAR REACTORS/FEASIBILITY STUDIES 
A feasibility study of a linear laser heated solenoid fusion reactor. 
Final rt, 2:38954 (PB-254414) 
THERMONUCLEAR REACTORS/FORECASTING 
wy fusion as a future power source, 2:38937 (IAEA-CN-36/ 
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AUG. 15, 1977 


ects of tritium power 
2:38456 (BNWL-2022) 
THERMONUCLEAR REACTORS/LIMITERS 
Beam limiter for thermonuclear fusion devices (Patent), 2:39029 
THERMONUCLEAR REACTORS/MEETINGS 
Technology of controlled nuclear fusion. Volume III, 2:38923 
(CONF-760935-P3) 
THERMONUCLEAR REACTORS/MHD GENERATORS 
Use of magnetohydrod ic generators in nuclear power 
en: 2:37772 (LAEA-CN-36/529) 
THERMIONUCLEAR REACTORS/NEUTRON REACTIONS 
Assessment of nucleonic methods and data for fusion reactors, 
2:38947 (CONF-760935-P3) 


Possible futures for the deve! 
lant, 2:38927 (CONF-760935-P3) 
IONUCLEAR REACTORS/POWER GENERATION 
a taal program: status and goals, 2:38933 (CONF- 
REACTORS/RADIOACTIVE WASTE 
Neutronic performance of graphite fusion reactor 
containing and 2:39021 (CONF. 10083579) 
THERMONUCLEAR REACTORS/RELA 
F oe high REB for plasma confinement, 
ormation current ring 
2:38907 (AED-Conf-76-506-040) 
REACTORS/RING CURRENTS 
Formation of high current REB ring for plasma confinement, 
2:38907 Cont) '6-506-040) 
THERMONUCLEAR REACTORS/SOLENOIDS 


Final r 2:38954 (PB-254414) 
REACTO 


THERMONUCLEAR INDUCTING 
MAGNETS 
Photoelastic analyses of stresses in toroidal magnetic field coils, 


2:38969 (ORNL/TM- 5724) 

Re usion energy superconducting magnets, 2:38962 
(BNL-22037) 

REACTORS/THERMODYNAMIC 


Projected thermodynamic efficiencies of fusion power plants, 
2:38995 (BNWL-2017) 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
Current CTR-related tritium handling studies at ORNL, 2:38991 
(CONF-760935-P3) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS/COMPOSITE 
MATERIALS 


Composite structures for conversion 


radiator. Technical report, 2:37243 ( 026859) 
THERMOPHOTOVOLTAIC CONVERTER: 
TESTING 


structures for a conversion 
2:37243 (AD-A-026859) 
implosions using a hybrid Vlasov-fluid model, 2:38838 
H/PLASMA DIAGNOSTICS 


t-scattering study of @ pinch with axial current-carrying rod, 


:38786 
THETA PINCH/TURBULENT HEATING 


COMPOUNDS 
= ORGANIC SULFUR COMPOUNDS 
THORIUM 


(IAEA-CN-36/177) 
Thorium fuel cycle, 2:37498 aaa 


Bulk content of uranium, radium, and thorium in certain soil- 
rocks, 2:38506 (PB-254587-T/SL) 
THORIUM PHYSECAL RADIATION EFFECTS 
Resistivity recovery of neutron-irradiated and 
thorium, 2:38007 o7 744) 


uranium, radium, and thorium 
forming rocks, 2:38506 (PB-254587-T/SL) 


THORIUM/RADIOECOLOGICAL CONCENTRATION 
Natural radionuclides in industrial and rural soils (In fly ash from 
coal-fueled power plants), 2:38358 
THORIUM/ 10 iC ANALYSIS 


Method for radioactivity monitoring (Patent), 2:38061 
THORIUM. M/REFLECTIVITY 


Interband structure and the role of the 5f electronic states of 
thorium: An optical investigation, 2:37974 
THORIUM/SOL’ CTION 
ae of thorium and uranium isotopes in ores and mill . 
ony by alpha trometry, 2:37084 
THORIUM 228/ALPHA SP: tOSCOPY 
Determination of ten and uranium isotopes in ores and mill 
tailings by alpha spectrometry, 2:37084 
THORIUM 230/ALPHA SP’ OSCOPY 
Determination of thorium and uranium isotopes in ores and mill 
A by alpha spectrometry, 2:37084 
232/ALPHA SP tOSCOPY 
of ‘hostess and uranium isotopes in ores and mill 
trometry, 2:37084 
THORIU PAR ET/NEUTRON REACTIONS 
Secondary ray production in iron and natural thorium 
from californium fission spectrum neutrons, 2:38735 (ORNL/ 


THORIUM UORIDES/OPTICAL PROPERTIES 
Antireflection coatings for calcium fluoride laser windows for 5.3 
microns. Final technical report, 1 Oct 1974-1 Mar 1976, 2:38170 

THORIUM ORES/ISOTOPE DATING 


Agnes of isotopic dating methods and 
-CN-36/ 


THORIUM ORES/MININ 
THORIUM ORES/ORE PR 


Status of thorium technology, 2: MIAEA-CN. 36/384) 
THORIUM ORES/PROS NG 
Uranium and thorium resources and dev t of tec 
-— equipment for their exploration, 2:37066 (IAEA-CN- 


) 
THORIUM ORES/RADIOCHEMICAL ANALYSIS 
Determ isotopes in ores and mill 
trometry, 2: 
OXIDES/ELECTRI CONDUCTIVITY 
ies of ionic solids. Interim technical report, 1 May 1971-30 
Apr 1975, 2:38013 (AD-A-031528) 
MBOCYTES 


See BLOOD PLATELETS 
Gd*® EPR probe of the determination of the valence states, 


2:38041 (LA-UR-76-2475) 
SULFIDES/ELECTRONIC STRUCTURE 
Gd*® EPR probe of the determination of the valence states, 
2:38041 (LA-UR-76-2475) 
THULIUM TELLURIDES/ELECTRONIC STRUCTURE 
Gd* EPR probe of the determination of the valence states, 
2:38041 (LA-UR-76-2475) 
THYROID/RADIOACTIVITY 
A method of measuring thyroid burden of 1125. Technical note, 
2:38477 (AD-A-033411) 
TIN 113/DIFFUSION 
effect for diffusion of tin in 8-titanium, 2:37975 
TIN 113/ISOTOPE EFFECTS 
effect for diffusion of tin in B-titanium, 2:37975 
TIN 117 TARGET/NEUTRON REACTIONS 
Parity violation in decay of mee 2:38729 
TIN 118/ENERGY- EL TRANSITIO 
Parity violation in aapane decay of Sa, 2:38729 


TIN 121/DIFFUSI 
Isotope effect for diffusion of tin in B-titanium, 2:37975 
TIN 121/ISOTOPE EFFECTS 
effect for diffusion of tin » 8-titanium, 2:37975 
TIN 'YS/AUGER IN SPECTROSCOPY 
Determination of the surface com aver 
Auger electron spectr gold-silver and i 
systems, 2:37943 (LBL-57 


TIN ALLOYS, 
ae hydrogen in beta titanium. Final report, 2:37209 (AD- 


TIN ‘ALLOYS/MAGNETIC SHIELDING 
Field r and flux shielding in annular superconductors, 4 
2:3 (SLAC-PUB-1810) 
TIN ALLOYS/PHASE STUDIES 
Investigations on the formation of the NbsSn A15 


temperatures below 800°C, 2:37927 (iS-T: ) 
processing product properties of 
beta III titanium yo Aes and ingot metal (im). 
Final report, Feb 1975-Feb 1976, 2: D-A 430794) 
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| THERMONUCLEAR REACTORS/PLANNING 
ues 
6/ 
Determination of thorium and uranium isotopes in ores and mill 
by spectrometry, 2:37084 
THO INIC STRUCTURE 
Interband structure and the role of the Sf electronic states of 
thorium: An optical investigation, 2:37974 
THORIUM/GEOCHEMIST RY 


TIN ALLOYS/SUPERCONDUCTIVITY 


TIN ALLOYS/SUPERCONDUCTIVITY 
Field replication and flux shielding in annular superconductors, 
2:37964 (SLAC-PUB-1810) 
TIN ALLOYS/SURFACE PROPERTIES 
Determination of the surface composition of binary alloys by 
Auger electron spectroscopy: the gold-silver and gold-tin 
systems, 2:37943 (LBL-5720) 
TIN ALLOYS/YIELD STRENGTH 
Plastic flow and fatigue behavior of alpha-beta titanium alloys. 
Annual report No. 1, 1 Apr 75-31 Mar 76 (Ti-6A1-4V and Ti- 
6Al1-2Sn-4Zr-6Mo), 2:37936 {(AD-A-026609) 
TIN COMPOUNDS/RADIOLYSIS 
Organometallic liquids as potential dosimetric materials: a pulse 
radiolysis study of the tetra-alkyl compounds of Si, Sn and Pb. 
Technical note, 2:38093 (AD-A-033409) 
TITANIUM/ELECTRONIC STRUCTURE 
Application of Auger and characteristic loss 
study of the electronic structure of Ti and TiOz, 2:37973 
TITANIUM/EMBRITTLEMENT 
Hydrogen embrittlement of metals. Volume 1. 1970-1975 (citations 
from the Engineering Index data base). Report for 1970-1975, 
2:37990 (NTIS/PS-77/0005) 
TITANIUM/FABRICATION 
Development of unidirectionally solidified eutectic ceramic 
matrix-metal composites. Final report, Mar 1975-Mar 1976, 
2:38009 (AD-A-030977) 
TITANIUM/GAS WELDING 
Inert gas welding. Volume 1. 1970-1973 (citations from the 
Engineering Index data base). Report for 1970-1973, 2:37910 
(NTIS/PS-76/0725) 
TITANIUM/IMPACT STRENGTH 
Ordnance impacts on jet engine fan blades. Interim technical 
report Jan-Jul 75, 2:38030 (AD-A-031761) 
TITANIUM/PERMEABILITY 
Isotope effect for diffusion of tin in 8-titanium, 2:37975 
TITANIUM/SPUTTERING 
Radioactive recoil sputtering from metals by fusion neutron 
impact, 2:38003 (CONF-760935-P3) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/DEPOSITION 
Coating processes for columbium alloys. Final report, 7 May 1974- 
7 Nov 1975 (NS-4 coating (20 Mo-50 W-15 Ti-15V)), 2:37979 
(AD-A-031030) 
TITANIUM ALLOYS/EMBRITTLEMENT 
Hydrogen embrittlement of metals. Volume 1. 1970-1975 (citations 
from the Engineering Index data base). Report for 1970-1975, 
2:37990 (NTIS/PS-77/0005) 
TITANIUM ALLOYS/METALLURGY 
Production of homogeneous titanium-Hastelloy N alloys (Memory 
effect), 2:37912 (ORNL/TM-5697) 
TITANIUM ALLOYS/MICROSTRUCTURE 
The deformation twinning behavior of beta + 
microstructures in Ti-V alloys. Technical report, mor 37917 (AD- 
A-026578) 
TITANIUM ALLOYS/PHASE TRANSFORMATIONS 
The bainite and massive transformations in Ti-X eutectoid 
oes Interim report 31 Aug 75-31 Jul 76, 2:37920 (AD-A- 
1 
Use of the reverse martensitic transformation and precipitation to 
enhance the strength and stability of austenite, 2:37924 (LBL- 
4557) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons), 2:38005 (COO-3158-58) 
Production of homogeneous titanium-Hastelloy N alloys (Memory 
effect), 2:37912 (ORNL/TM-5697) 
Radiation-enhanced precipitation in a V-10 wt.% Ti alloy, 2:38001 
(CONF-760935-P3) 
TITANIUM ALLOYS/PRECIPITATION HARDENING 
Radiation-enhanced precipitation in a V-10 wt.% Ti alloy, 2:38001 
(CONF-760935-P3) 
TITANIUM ALLOYS/SINTERING 
Impulse resistance sintering of tungsten. Final report, 2:37903 
(AD-A-033024) 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Hydrogen absorption in TisAl, 2:37208 
TITANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Research and development on characterization of electromagnetic 
pyereer Final report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 
A-031161) 
TITANIUM BASE ALLOYS/CREEP 
Room temperature creep of Ti-6Al-4v. Technical report (a-8 
anneal, 8 anneal), 2:37937 (AD-A- 
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TITANIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Structure-property relations in a metastable beta Ti alloy 
containing Si. Technical report (Ti-30V-1Si), 2: 37919 ( (AD-A- 


027031) 
TITANIUM BASE ALLOYS/ELECTRON BEAM WELDING 
Low temperature fracture behavior of a Ti-6AI-4VV alloy and its 
electron beam welds. Report for 1975, 2:37946 (PB-254459) 
TITANIUM BASE ALLOYS/EMBRITTLEMENT 
Electrolytic hydrogen in beta titanium. Final report, 2:37209 (AD- 
A-028496) 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Effect of crack length on the fracture toughness of CT specimens 
(Ti-6A1-4V), 2:37951 (N-76-31589) 
Low temperature fracture behavior of a Ti-6A1-4VV alloy and its 
electron beam welds. Report for 1975, 2:37946 (PB-254459) 
TITANIUM BASE ALLOYS/MAGNETIC SHIELDING 
Field replication and flux shielding in annular superconductors, 
2:37964 (SLAC-PUB-1810) 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Research on metal matrix composites for Naval aircraft engi 
a report No. 2, 1 Nov 1971-31 Oct 1975, 2:37941 (AD-A- 
033724) 


TITANIUM BASE ALLOYS/PHASE STUDIES 
Structure-property relations in a metastable beta Ti alloy 
containing Si. Technical report (Ti-30V-1Si), 2: 37919 (AD-A- 
027031) 
TITANIUM BASE ALLOYS/PRODUCTION 
Comparison of processing properties and product properties of 
beta III titanium alloy powder metal (om) and ingot metal (im). 
Final report, Feb 1975-Feb 1976, 2:37902 (AD-A-030794) 
TITANIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Field replication and flux shielding in annular superconductors, 
2:37964 (SLAC-PUB-1810) 
TITANIUM BASE ALLOYS/TENSILE PROPERTIES 
Plastic flow and fatigue behavior of alpha-beta titanium alloys. 
Annual report No. 1, 1 Apr 75-31 Mar 76 (Ti-6A1-4V and Ti- 
6AI-2Sn-4Zr-6Mo), 2:37936 (AD-A-026609) 
Structure-property relations in a metastable beta Ti alloy 
omen. Si. Technical report (Ti-30V-1Si), 2: 37919 (AD-A- 
7031 
TITANIUM CARBIDES/FABRICATION 
Synthesis of new superhard materials and their application to 
cutting tools. Semi-annual technical report No. 4, 1 Oct 1975-31 
pt O° (Activated reactive evaporation), 2: 38010 (AD-A- 
28 
TITANIUM CARBIDES/REFLECTIVITY 
Experimental and theoretical study of the optical and electronic 
properties of semiconductors and transition metal compounds. 
Final report, 2:38023 (AD-A-032996) 
TITANIUM NITRIDES/REFLECTIVITY 
Experimental and theoretical study of the optical and electronic 
properties of semiconductors and transition metal compounds. 
Final report, 2:38023 (AD-A-032996) 
TITANIUM OXIDES/CATALYTIC 
Heterogeneous sensitized decomposition of water with 
Quarterly progress report 1 Jan-31 Mar 76, 2:37206 (PB- 
TITANIUM OXIDES/ELECTRON TRANSFER 
Electron transfer at sensitized TiO2 electrodes, 2:38085 
TITANIUM OXIDES/ELECTRONIC STRUCTURE 


Application of Auger and characteristic loss a ies to the 
study of the electronic structure of Ti and TiOz, 2.37973 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
JET TOKAMAK 
LT-3 TOKAMAK 
PETULA TOKAMAK 
PLT DEVICES 
ST TOKAMAK 
TFR TOKAMAK 
TOKAMAK DEVICES/ACOUSTIC HEATING 
Magnetosonic heating of a two-component plasma in the T-4 
tokamak, 2:38788 
TOKAMAK DEVICES/COLLISIONAL PLASMA 
ts for thermonuclear ignition in a “collisional” tokamak, 
2:38939 (MATT-1170) 
TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Ionization equilibrium and radiation cooling of a high temperature 
lasma, 2:38820 (EUR-CEA-FC-853) 
AMAK DEVICES/HIGH-FREQUENCY HEATING 
bee oh at the lower hybrid frequency in the Wega Tokamak, 
2:38769 (AED-Conf-76-506-046) 
TOKAMAK DEVICES/IMPURITIES 
Plasma impurities and cooling, 2:38822 (EUR-CEA-FC-858) 
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TOKAMAK DEVICES/ION TEMPERATURE 
Review of the methods to measure the ion temperature in a 
tokamak plasma, 2:38792 (JEN-344) 
TOKAMAK DEVICES/PLASMA DENSITY 
Numerical simulation of neutral particle evolution in the plasma of 
a Tokamak, 2:38821 (EUR-CEA-FC-857) 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Axisymmetric MHD stability of sharp-boundary Tokamaks, 
2:38868 (IPP-6/150) 
TOKAMAK DEVICES/REACTOR MAINTENANCE 
me cea for access to Tokamak fusion reactors, 
TOKAMAK DEVICES/RESEARCH PROGRAMS 
Review of the state of the art with Tokamaks in USSR, 2:38936 
(EUR-CEA-FC-839-TR) 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Relaxations in the production of runaway electrons in Tokamaks, 
2:38823 (EUR-CEA-FC-867) 
TOKAMAK DEVICES/TRANSFORMERS 
Comparative study of poloidal field systems for the torus II 
experiment, 2:38977 (EUR-CEA-FC-856) 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Effect of toroidal field ripple on particle and energy transport in a 
tokamak, 2:38874 
TOKAMAK TYPE REACTORS/BEAM INJECTION HEATING 
Tokamak plasma heating with intense pulsed ion beams. 
Memorandum report, 2:38762 (AD-A-032813) 
TOKAMAK TYPE REACTORS/BREEDING BLANKETS 
Blanket and shield —- for a noncircular Tokamak experimental 
power reactor, 2:38959 
Review: BNL Tokamak blanket design concepts, 2:38958 
TOKAMAK TYPE REA RS/COST 
Reactor costs and maintenance, with reference to the Culham 
Mark II conceptual Tokamak reactor design, 2:39017 (AED- 
Conf-76-506-044) 
TOKAMAK TYPE REACTORS/DESIGN 


2:38917 (CONF-760935-P2) 
Current fusion power plant design concepts, 2:38910 (BNWL- 


2013) 
considerations for a noncircular tokamak demonstration 
plant, 2:38919 (CONF-760935-P2) 
tokamak device, 2:38942 
TOKAMAK TYPE REACTORS/DIRECT ENERGY 
CONVERTERS 


Advanced-fueled fusion ee suitable for direct ener <7 
conversion. gress report: July 197: 
tember 1976, 2:38996 (UCRL-50039-76-3) 
TO K TYPE REACTORS/DRIFT INSTABILITY 
The status of the nonlinear theory of drift and trapped particle 
instabilities. Memorandum rt, 2: ng (AD-A-031491) 
TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Some considerations on a plasma in the JAERI experimental 
fusion reactor , 2:38925 (CONF-760935-P3 


TYPE REACTORS/HIGH- UENCY 
Report of the study group of b mage er lasma confined in 
configuration of the ro el ay 2:38781 (ORNL-tr- 


43i7) 


Plasma heating in a toroidal eld, 238788 
multipole 783 (ORNL 332) 
TOKAMAK E REACTO / IMPURITIES 


Effects of low-Z impurities ae the start-up phase of a large 
tokamak, 2:38955 
TOKAMAK TYPE REACTORS/JOULE HEATING 
Effects of —e during the start-up phase of a large 


COILS 
Oak Ridge Tok:.mak Pc er reactor study, 1976. Part 
3. Magnet systems, 2:38968 (ORNL/TM- 5574) 


coil system for a noncircular tokamak ex 
wer reactor, 2:38964 (CONF-760935-P3) 
TOKAMAK TYPE REA IRS/MAGNETIC FIELD 
CONFIGURATIONS 
EOKED Coot on noncircular Tokamak and related topics, 2:38961 
AED-Conf-76-506-016) 
Toroidal field stren, uirements in tokamak reactors, 2:38975 
TOKAMAK TYPE IRS/MAINTENANCE 
Accessibility and replacement as prime constraints in the 
large tokamaks, 2:38912 (CONF- 
Reactor costs and maintenance, with reference to the Culham 
Mark II conceptual Tokamak reactor design, 2:39017 (AED- 


Conf-76-506-044) 
Development of oe for the experimental 
power reactor, 39024 (OO -7609 
Finite element analysis of structural i 


magnet for a fusion reactor, 2:38971 


TOKAMAK 


TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 


TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
tokamak fusion reactors: a review, 2:38940 


Neutral-beam-inj 
(PPPL-1280) 
TOKAMAK TYPE REACTORS/PLANNING 
What is past is prologue: future directions in tokamak 
reactor design research, 2:38913 (CONF-760935-P2) 
TOKAMAK TYPE REACTORS/PLASMA DIAGNOSTICS 
Ion beam probe enw diagnostic system. Annual progress 
1 February 1976-31 January 1977, 2:38791 (COO-2229-31) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 


Stability of tokamaks with t to slip motions, 2:38875 
TOKAMAK TYPE REACTORS/RADIOACTIVE WASTE 
DISPOSAL 


Design of a beam-driven tokamak for depletion of actinide wastes, 
2:38989 (CONF-760935-P2) 
Management of nontritium radioactive wastes from fusion power 
lants, 2:38988 (BNWL-2019) 
TOKAMAK TYPE REACTORS/REMOTE CONTROL 
Oak Ridge Tokamak experimental pee reactor study. Part 5. 
Engineering, 2:39026 (ORNL/TM-5576) 
TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
Annual report, 1975 (Toroidal confinement experiments and 
theoretical studies), 2:38941 (PPPL-Q-33) 
Development and technolo ony in the U.S. Magnetic Fusion Power 
Program, 2:38929 (CONF-760935-P3) 
Fusion technology ye in Japan, 2: 9931 (CONF-760935-P3) 
TOKAMAK TYPE REACTORS/SCALING LAWS 
High density, ~~ 4 field tokamak demonstration power reactor, 
2:38924 (CONF-760935-P3) 
TOKAMAK TYPE REACTORS/SHIELDS 
Blanket and shield oo for a noncircular Tokamak experimental 
wer reactor, 2:38959 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Accessibility and replacement as prime constraints in the 
on experimental tokamaks, 2:38912 (CONF. 760935:P2) 
idge Tokamak experimental power reactor study. Part 5. 
2:39026 (ORNL/TM.5576) 
Preliminary design of a Tokamak experimental fusion reactor, 
2:38908 (AED-Conf-76-506-043) 
TOKAMAK TYPE REACTORS/SPENT FUELS 
Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 2:38983 
(CONF-760935-P3) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 


MAGNETS 

Magnet design considerations for Tokamak fusion reactors, 
2:38974 

Oak Ridge Tokamak ex tal power reactor study, 1976. Part 


3. Magnet systems, 2:38968 (ORNL/TM-5574) 

TOKAMAK TYPE REACTORS/ THERMAL STRESSES 
Structural considerations for a Tokamak fusion reactor, 2:38973 
TOKAMAK TYPE REACTORS/THERMODYNAMIC CYCLES 
Oak Ridge Tokamak experimental power reactor study. Part 5. 

Engineering, 2:39026 (ORNL/TM-5576) 
E REACTORS/TRANSPORT THEORY 
Calculation of transport coefficients in an axisymmetric plasma, 
2:38834 (UCRL-52218) 
in axisymmetric toroidal coordinates, 2:38831 (PPPL- 
TOKAMAK TYPE REACTORS/TRAPPED-PARTICLE 
INSTABILITY 
Collisional effects on trapped electron instabilities, 2:38870 
(ORNL/TM-5236) 
The status of the nonlinear theory of drift and trapped 
instabilities. Memorandum report, 2:38860 (AD-A-0 rin 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/COST 
Cost estimation for a theta-pinch reactor, 2:38909 (ANL/CTR- 


TM-40) 
TOROIDAL THETA PINCH DEVICES/PLASMA 
CONFINEMENT 


Plasma confinement of Nagoya high beta toroidal pinch 
experiments, 2:38763 (AED-Conf-76-506-005) 
TORUS-II TOKAMAK/SPECIFICATIONS 
Torus "I. Technical description of the design proposal, 2:38935 
(EUR-CEA-FC-824(Pt.2)) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/ENERGY DEMAND 
TDIST, a program for community energy demand analysis and 
total energy system response simulation. User's manual. Final 
report, 2:37709 (AD-A-033301) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
‘gy systems at military facilities. Final report, 2:37711 (AD- 
‘4-033756) 
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TOTAL ENERGY SYSTEMS/INDUSTRY 


TOTAL ENERGY SYSTEMS/INDUSTRY 
Industrial application for stationary combustion engines, 2:37715 
TOTAL ENERGY SYSTEMS/OPTIMIZATION 
be plant's adaption for demand of power and heat, 
73771 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TRANQUILIZERS/BIOLOGICAL EFFECTS 
Long-term behavioral consequences of exposure to drugs and 
lutants, 2:38485 
UILLIZERS 


iQ 
See TRANQUILIZERS 
FER (HEAD 
See HEAT TRANSFER 
TRANSFER RNA/GENES 
Deletion mapping of mitochondrial transfer RNA genes i. 
Saccharomyces cerevisiae by means of cytoplasmic peti 
mutants, 2:38421 
TRANSFER RNA/LIGASES 
Absence of structural relationship between mitochondrial and 
lasmic synthetases from Tetrahymena 


TRANSFER RNA/MITOCHONDRIA 
Native and — transfer RNA in mitochondria, 2:38441 
Comper tudy of poloidal field for the Il 
tive s oO systems torus 
es t, 2: 38977 (EUR-CEA- FC-856) 
TRAN NSFORMERS/EDDY CURRENTS 
Eddy currents in the alcator tokamak, 2:38978 (N-76-32013) 
TRANSITION ELEMENT COMPOUNDS/IONIZATION 
Chemistry of uranium. Part XVI. The ionization of some f and 3d 
transition metal halides in acetone solution, 2:38074 
TRANSITION ELEMENT COMPOUNDS/TITRATION 
Chemistry of uranium. Part XVI. The ionization of some f and 3d 
transition metal halides in acetone solution, 2:38074 
TRANSITION ELEMENTS/WAVE FUNCTIONS 
Gaussian basis sets for molecular calculations. The representation 
of 3d orbitals in transition-metal atoms, 2:38628 
TRANSONIC FLOW/CALCULATION METHODS 
——_ iterative calculation of transonic nacelle flowfields, 
:38221 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/AIRCRAFT 
Baseline energy forecasts and analysis of alternative strategies for 
airline fuel conservation, 2:37817 7 (PB-255351) 
TRANSPORTATION SYSTEMS/DATA COMPILATION 
Highway statistics, 1974. Annual report, 2:37841 (PB-255090) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Gravity assisted mass transit, 2:37856 (PB-253416) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Analysis of major short-haul transportation problems. Final 
2:37813 (PB-254758) 
TRANSPORTATION SYSTEMS/PLANNING 
Integrated analysis of small cities Intercity transportation to 
facilitate the achievement of regi urban goals. intercity 
transportation in rural regions. Volume 2. Regional factors and 
analyses. Final report, 2:37819 (PB-254931) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
— of fiscal year 1977 DOT program ee policy and RD and 
1976 1977 v0 objectives. Program levels for fiscal years 1975, 
1 ‘olume 1. Management report 1975-77, 2: 157815 (PB- 


Analysis of cal year and RD and 
1976 1977. V TOTS IST? 237816. 
olume anagement report 
(PB-255402) 
TRAPPED-PARTICLE INSTABILITY 
Effect a i ripple on particle and energy transport in a 
tokamak, 2:3 
instabilities. Memorandum rt, 2:38860 (AD-A-0 1) 
TRAPPED-PARTICLE INSTABILITY/STABILIZATION 
Collisional effects on trapped electron instabilities, 2:38870 
(ORNL/TM-5236) 


See PSTR REACTOR 
VERCELLESE REA 
See SELNI REACTOR 
Predictive scheme for thermochemical properties of poly 
aromatic hydrocarbons technique), 2: 


TRIPHENYLENE/FORMATI 
rocarbons (Grou tr 
TRIPHEN YLENE/SPECIFIC CHEAT 
Predictive scheme for thermochemical properties of poly: 
drocarbons (Group additivity technique), 2: 


aromatic hy 
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TRITIUM/BREEDING 
Neutronic data consistency analysis for lithium blanket and shield 
:38950 (CONF- 760935-P3) 
INTAINMENT 


Tritium handling, breeding, and containment in tw eg 
fusion reactor designs: K-II and UWMAK-III, 2:38993 

Tritium and containment for fusion 

tive and status, 2:38990 (CONF-760935-P3) 
TRITIUM/D SION 

Current CTR-related tritium handling studies at ORNL, 2:38991 
(CONF-760935-P3) 

Mathematical models describing generation and diffusion of 
tritium and helium-4 in solid for fusion reactors, 
2:39028 (UCRL-52212) 


and 
TRITIUM/HEALTH 


— ical effects of tritium Sikei>clleeees from fusion power plants, 
56 (BNWL-2022) 

TRITIUM/MATERIALS HANDLING 

Current CTR-related tritium handling studies at ORNL, 2:38991 

(CONF-760935-P3) 
roduction ap a (Patent), 2:37198 

IATION MONITORING 
Status and —_ y of radiation measurements of water. Interim 


4, 2:38385 (PB-255107) 
TRITIUM/RADIO (OECOLOGICAL CONCENTRATION 


Interim radiochemical methodology for drinking water, 2:38448 
(PB-253258) 
IONUCLIDE KINETICS 
Computer code for calculating 


2:38476 (UCRL-52138) 
RECOVERY 


Current CTR-related tritium handling studies at ORNL, 2:38991 
(CONF-760935-P3) 


Review of the ANL on liquid lithium and 
tritium control technology, 2:38992 (CONF 400535 PS 
Tritium processing and containment technology for fusion 
reactors: perspective and status, 2:38990 ( 
TROPOSP ‘(CHEMICAL COMPOSITIO) 
Chemical components of aerosol particles in — lower 
Europe measured under pure-air 


Tissue accumulation and enzymatic effects of hexavalent 
chromium in rainbow trout (Salmo gairdneri), 2:38486 
TRUCKS/ACCIDENTS 
Highway safety effects of the energy crisis on U.S. toll roads. 
— report Jul 74-Feb 76, 2:37818 (PB-254678) 


(For objects of tubular ; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
See also PRESSURE TUBES 

TUBES/FABRICATION 

Method of making a cold cathode gas laser discharge tube 

2:38210 
ES/HEAT TRANSFER 

Method of calculating tube bundles with longitudinally finned 

tubes, 2:38225 


hing and recovery experiments on tungsten, 2:37905 
(CONF-761027- 16) 
TUNGSTEN/CATALYTIC EFFECTS 
Catalyst and process for removing sulfur and metal contaminants 
from hydrocarbon feedstocks (Patent), 2:36994 
TUNGSTEN/CHEMICAL DEPOSITION 
Chemically vapor gsten coatings for erosion 
rotection, 2:3797 (AD-A-026039) 
IGSTEN/COATINGS 
Coated antenna wire. Final report 18 Nov 75-18 Mar 76, 2:37977 
(AD-A-026918) 
STRUCTURE 
recovery experiments on tungsten, 
(CONF-76 1027-16) 


TUNGSTEN/ETCHING 
Changes in boron fiber nthe 
chemical etching, 2:38031 (N-76-22313) 
TUNGSTEN/OXIDATION 
Evaluation of CONAP for advanced ABM ips. Final 
report, 29 May 1974-30 Jun 1976, 2: 
— wire-nickel base alloy 


dev t. 
Contractor report, 1 Jun 1914.29 Feb 19 eb 1976 (W-HF-C fibers in 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 
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TROUT 
| 
TUBES (CONDUITS) 
See PIPES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ANNEALING 
TRIGA-PENNSYLVANIA REACTOR 
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TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons), 2:38005 (COO-3158-58) 
TUNGSTEN/QUENCHING 
Quenching and recovery experiments on tungsten, 2:37905 
(CONF-761027-16) 
TUNGSTEN/SINTERING 
Effect of nickel and additions on the activated sintering 
of tungsten, 2:37913 
resistance sintering of tungsten. Final report, 2:37903 
AD-A-033024) 
TUNGSTEN/SORPTIVE PROPERTIES 
Desorption methods as probes of kinetics and bonding at surfaces. 
Interim report, 2:37957 Apa” 
TUNGSTEN/SURFACE PROPERTIES 
Surface stedies of thermionic cathodes and the mechanism of 
ci of an impregnated tungsten cathode, 2:37963 (N-76- 


TUNGSTEN/TENSILE PROPERTIES 
Changes in boron fiber strength due to surface removal by 
Tungsten wire-nickel base composite wor 
Contractor report, 1 Jun 1974-29 Feb 1976 (W-Hf-C fibers in 
2:37945 (N-76-25353) 


See also HASTELLOY X 
TUNGSTEN BASE ALLOYS ~ 


Chemically vapor deposited tungsten coatings for erosion 
protection, 2:37976 (AD-A-026039) 


Development and study of chemical v ah yaaa tantalum 
base alloys. 
TUNGSTEN ALLOYS/DEPOSITIO 
Coating for columbium alloys . Final report, 7 May 1974- 
7 1975 (NS-4 coating (20 Mo-50. Ti-15V)), 2:37979 
(AD-A-031030) 
Evaluation of coatings for air/fluid accumulators. Final report, 23 
May 1974-30 Sep 1975, 2:37981 (AD-A-033295) 
TUNGSTEN ALLOYS/FABRICATION 
Metal matrix composites for high temperature turbine blades. 
Final report (W/FeCrAlIY), 2:37939 (AD-A-030074) 
TUNGSTEN A ALLOYS/MICROSTRUCTURE 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus tem ures, 2:37929 (N-76-32293) 
TUNGSTEN ALLOYS/P) DIAGRAMS 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus temperatures, 2:37929 (N-76-32293) 
TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1976-April 30, 
1977 (Heavy ions and fast neutrons) 2: :38005 38005 (COO-31 8-58) 
TUNGSTEN 
Metal matrix composites for urbine blades. 
Final (W/FeCrAly), 3793 (AD A.030074) 
TUNGSTEN ALLOYS/DUCTILITY 


Ductile tun; -nickel alloy and method for making same 
(Patent), 2:37915 
TUNGSTEN BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Effect of alloying with niobium, rhenium, and osmium on the 
— properties of cast tungsten, 2:37967 (N-76-31328) 
GSTEN BASE A BASE ALLOYS/FABRICATION 
Process for fabricating articles of tungsten-nickel-iron alloy 
(Patent), 2:37953 
TUNGSTEN BASE ALLOYS/HARDNESS 
Effect of alloying with niobium, rhenium, and osmium on the 


perties of cast tungsten, 2:37967 (N-76-31328) 
TUNGSTEN BASE A ALLOYS/LATTICE PARAMETERS 


Effect of alloying with niobium, rhenium, and osmium on the 
— of cast t , 2:37967 (N-76-31328) 
IGSTEN BASE ALLOYS, GNETIC SUSCEPTIBILITY 
Effect of alloying With niobium, rhenium, and osmium on the 


perties of cast t 2:37967 (N-76-31328) 
TUNGSTEN Be STEN BASE OSE ALLOYS/MBCHANICAL PROPERTIES 
articles of tungsten-nickel-iron alloy 


Process for fi 


(Patent), 2:37953 
TUNGSTEN BASE ALLOYS/OXIDATION 
Evaluation of CONAP for advanced ABM Final 


report, 29 May 1974-30 Jun ae 2:37982 (AD-A-033 


Tungsten wire-nickel base allo 
Contractor report, 1 Jun 1974-29 te 9 1976 (W-Hf-C fibers in 
Ni-Cr-Al-Y¥ matrix), 2:37945 (N-76-25353) 

TUNGSTEN BASE ALLOYS/SINTERING 
“>. resistance sintering of tungsten. Final report, 2:37903 
AD-A-033024) 


UHF RADIATION (01-100 GHZ) 


IES/CHEMICAL PREPARATION 

Highly dispersed tungsten carbide for fuel cells with an acidic 
electrolyte, 2:37784 

TUNGSTEN CARBIDES/DEPOSITION 


Corrosion fatigue behavior of coated 4340 steel for blade retention 


osses3) the AH-1G helicopter. Final report, 2:37980 (AD-A- 
FLUORIDES/ATOM-MOLECULE COLLISIONS 
Molecular beam study of the reactions of K and Cs with UFe, 
WFe, MoFe¢, TeFe, and SeF¢ , 2:38673 
TUNGSTEN OXIDES/FABRICATION 
Refractory ceramic compositions and method for preparing same 
(Patent), 2:38012 
TUNGSTEN OXIDES/PHYSICAL PROPERTIES 
Refractory ceramic compositions and method for preparing same 
(Patent), 2:38012 
TURBINE BLADES/MATERIALS 
Metal matrix composites for high 
Final report, 2:37939 (AD-A-030074) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/STRESS ANALYSIS 
Design of rotating components to probabilistic criteria, 2:37572 
TURBOGENERATORS 


See also HYDRAULIC TURBINES 
TURBOGENERA TORS/DESIGN 
Study of 23 KhTGZ, Brown Boveri, Ganz and ASEA 
rs with built-up rotors, 2:37337 
TURBOGENERA TORS/PERFORMANCE 
Study of 23 KhTGZ, Brown Boveri, Ganz and ASEA 
turbogenerators with built-up rotors, 2:37337 
TURBOGENERATORS/PERFORMAN IRMANCE 
Prolonged asymmetrical es of hydrogenerators, 2:37236 
= i i state of hydrogenerator stator joints, 


TURBOGENERATORS/STATORS 
Prolonged asymmetrical operation of hydrogenerators, 2:37236 
Study of the vibration of the stator winding on a series production 
TVV-800-2 turbogenerator, 2:37328 
Study of the vibration of the stator winding on a series production 
TVM-300 turbogenerator, 2:37329 
ba diagnosis of the state of hydrogenerator stator joints, 
ENGINES/COMBUSTORS 
Experimental clean combustor program, Phase 2. Final report, 
2:37882 (N-76-32190) 
TURBOJET ENGINES/EXHAUST GASES 
imental clean combustor program, Phase 2. Final report, 
2:37882 (N-76-32190) 
The impact of JP-4/JP-8 conversion on airc 
Interim technical report Jul Feb? 2:37888 7888 (AD- 
A-026546 
TURBOJET ENGINES/FUEL CONSUMPTION 
Evaluation of low wing-loading fuel conservative, short-haul 
2:37849 (N-76-32182) 


ure turbine blades. 


‘TURBULENT FLOW/MATHEMATICAL MODELS 


Temperature a eddy diffusivity distributions in fully turbulent 
flow. Master's thesis, 2:38211 (PB-253278) 
TURB 
Rapid plasma heating by co ve interactions, 
turbulence and relativistic electron = 2:38777 (COO- TTOOOSI6S- 
9) 


TURKEY/NUCLEAR POWER PLANTS 


construction of lant application to a project in 
Turkey, 297356 (IAEA 36/352) 
TURNIPS 


Two-stream instability of plasma waves trapped in a relativistic 
electron beam of finite acca! extent, 2:38877 
TYROSINASE/METABOLIS: 
Suppresion of melanoma cel tyrosinase activity and 


eee after incorporation of bromouracil for one or 
divisions (Mice), 2:38423 
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ULTRAVIOLET RADIATION/RADIATION HAZARDS 
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neutron counting, 2:38057 (PEL-248) 
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Highly dispersive 10N CXC. in ytical Cc 
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Uranium content and fission track ages of some basalts from the 
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URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
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IOECOLOGICAL CONCENTRATION 
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tailings by alpha spectrometry, 2:37084 
Recovery of uranium (Patent), 2:37080 
Uranium recovery process, 2:37082 
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tailings by alpha spectrometry, 2:37084 
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Italian activities in the field of uranium enrichment, 2:37092 
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Recent development in the uranium enrichment processes in 
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URANIUM 235/SEPARATION NOZZLE METHOD 
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Processing and applications of depleted uranium alloy products, 
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of the Western Snake River Basin, Idaho, 2:37059 (GJBX- 


Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. 
1976, 2:37055 (GJBX-12(77)) 
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33030) 
HEXAFLUORIDE/DISSOCIATION ENERGY 
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Radiometric beneficiaticn of poor uranium ores, 2:37074 (IAEA- ag 
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Method of eluting urany] sulfate or uranyl carbonate ions 
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adsorbed on anion exchangers (Patent), 2:37133 
Method of eluting uranyl sulfate or uranyl carbonate ions 
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URBAN AREAS /WASTE MANAGEMENT of Operation 
valuation 0! management systems i 
oo sites. Final report, 1973-1975, 2:37838 (PB- 
Resource recovery plant implementation: for municipal 
Officials; A 2:37833 (PB-259141) 
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WER SYSTEMS 
5,000 to 20,000 circuit miles), 2:377 


Assessment of requirements for towers, 2:37312 (HEDL- 
TME-76-82) 


i "GAS DEPOSITS (Book, in Russian), 2:37041 
U ATURAL G 
Methodology 
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UWMAK DEVICES, 
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Radiation-enhanced tion in a V-10 wt.% Ti alloy, 2:38001 
CONF-760935-P 
VANADIUM ALLOYS/PRECIPITATION HARDENING 
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Thermodynamics of the high-temperature phases of steels. 
Final 1 Jun 73-31 76, 2:37918 (AD-A-026772) 
VANADIUM ALLOYS/TENSILE PROPERTIES 
Structure- relations in a metastable beta Ti alloy 
TT echnical report (Ti-30V-1Si), 2:37919 (AD-A- 
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Development of specifications for a 
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software 
VEHICLES/ POLLUTION IN REGULATIONS 
Environmental — assessment of motorcycle exhaust emission 
2:37885 (PB-258685) 
PLANET/RADIOWAVE RADIATION 
A low-frequency radio survey of the planets with RAE-2, 2:38559 
(N-76-32080) 
Heterodyne detection of CO, emission lines and wind velocities in 
the venus, 2:38561 (N-76-32090) 
VERY HIGH WUENCY RADIATION 
See RADIOWAVE RADIATION 


See CONTAINERS 
(PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 


VIRUSES 
See also BACTERIOPHAGES 


VIRUSES 
Vv 
Recent developments in variational principles and variational 
bounds: a road map, 2:38664 
2:38135 
Multielement detection limits sam ienci 


VIRUSES/BIOCHEMICAL REACTION KINETICS 
Rous sarcoma virus genome is terminally redundant: the 3’ 
oo. DNA sequence/RNA sequence/reverse transcription, 
VISION/BIOLOGICAL RADIATION EFFECTS 
Visual responses of area 18 neurons in the awake, behavi 
monkey. Scientific ac 2:38470 (AD-A-033364) 
VOLCANIC REGIONS/GEOCHEMISTRY 
Geochemical study of the magmatic rocks from the FAMOUS 
area and the islands of Azores, 2:37057 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTAMETRY/AUTOMATION 
Computer-compatible instrumentation for automated controlled- 
current coulometry, potentiometry, and galvanostatic 
measurements, 2:38058 
OPERATION 
(DOCRET report: January-December 1976, 2:37448 
T-50267-685) 


WAIRAKEI GEOTHERMAL FIELD/GEOTHERMAL POWER 


PLANTS 
— gas effluents from geothermal power plants, 
ait 


(Wiederaufarbeitungsanlage Karlsruhe.) 
Technical state of reprocessing, 2:37137 
WAK/OPERATION 
Fuel reprocessing and waste treatment activities at the 
Nuclear Research Centre, 2:37127 (IAEA-CN-36/571) 
WASHINGTON/RAPID TRANSIT SYSTEMS 
Assessment of community Y planning g for mass transit. Volume 9. 
Seattle case study, 2:37730 (PB-253687) 
WASHINGTON DC/RAPID TRANSIT SYSTEMS 
Assessment of community planning for mass transit. Volume 10. 
Washington, D.C. case study, 2:37731 (PB-253688) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
WASTE DISPOSAL/COST 
Pharmaceutical industry: hazardous waste generation, treatment, 
and disposal, 2:37830 (PB-258800) 
WASTE DISPOSAL/ENVIRONMENTAL 
Utah Lake-Jordan River hydrologic basins water quality 
management planning study. Volume I. Final seport 2:38374 
(PB-255574) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
Cost/benefit analysis of methods for controlling the release of 
radioactive materials in the nuclear fuel cycle, 2:37156 (IAEA- 
CN-36/429) 
WASTE OILS/COMBUSTION 
The burn-off of waste lubricating oils in Coast Guard 
lants. Executive summary, 2:37002 — 
W. PROCESSING PLANTS/DES: 
Three-stage cooling system for nn ny pas New ag system for 
refuse incinerators - smaller energy demand, 2: 
WASTE PROCESSING PLANTS ONMENTAL IMPACT 
STATEMENTS 
Solid waste to methanol/ammonia conversion it. Final 
environmental im statement, 2:37223 255450) 
WASTE SOLUTION 
See LIQUID WASTES 
WASTE WATER/WASTE PROCESSING 
Methodology to evaluate alternative coastal zone t 
policies: application in the Texas coastal zone. Special ade vert Il: 
A non linear programming model for 
licies in the Texas coastal zone, 2:37765 (PB- +r al 


See also AEROSOL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

WASTES/ENVIRONMENTAL EFFECTS 
Air sampling system to measure plant effluents using a 
t aircraft, 2:38382 
WA’ 


See also DRINKING WATER 


w 
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GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/AVAILABILITY 
WATER/CORROSIVE EFFECTS 
Correlation between oxidation and stress corrosion cracking of U- 
4.5 wt.% Nb (0 to Titi 2:37994 (SAND-76-9157) 
WATER/ELECTROLYSIS 
Electrochemical se eneration of oxygen. 1. The effects of anions 
and cations on hydrogen chemisorption and anodic oxide film 
formation on a electrode. 2. The effects of anions and 
cations on ae eneration on platinum electrode. Final 


4 72- 1975, 2:37204 (N- 


Ion-molecule Final report, 21 May 1969.20 May 1976, 
2:38633 (AD-A-028834) 
WATER/EQUATIONS OF STATE 
uation of state of water, 2:38073 (UCRL-52190) 
R/FILM BOILING 
Post critical heat flux heat transfer to water in a vertical tube, 
2:37660 (PB-262209) 
WATER/FILTRATION 
Portable field water pn filtration unit, 2:38383 
wa han the ‘low of an angular valve, 2:38220 
leat exchange in lo an ve, 2: 
WATER/HEAT TRANSFER” 


Heat exchange in da of an valve, 2:38220 
WATER/ION-MO) COLLISIO 
Ion-molecule reactions. Final report, 21 May 1969-20 May 1976, 
2:38633 
for hand ulato small 
pproximations for c rs using integer 
coefficients (Cross sections), 2:39036 
Status and quality 
rt 4, (PB 235107) 
WATER/SAMP 
Portable field inane sample filtration unit, 2:38383 
WATER COOLED G MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HWLWR TYPE REACTORS 
LWGR TYPE REACTORS 


of water. Interim 


WATER COOLED REACTORS/BLOWDOWN 

French studies on blow-down accident in light water reactors, 
2:37629 (IAEA-CN-36/229) 

WATER COOLED REACTORS/CONTROL ROD DRIVES 

Control rod drive mechanism inside the pressure vessels of nuclear 
reactors (Patent), 2:37607 

WATER COOLED REACTORS/FUEL ASSEMBLIES 
Nuclear fuel assembly (Patent; HWR or LWR), 2:37590 
Nuclear reactor fuel assembly (Patent; HWR or LWR), 2:37591 

WATER COOLED REACTORS/FUEL CYCLE 

Conversion of plutonium nitrate solution to oxide. Part I. ——— 
report, November 1-December 31, 1976, 2:37130 (LA-6721-PR) 

Light Water Reactor Fuel Recycle program ——— nitrate-to- 

oxide conversion project progress report, July-September 1976, 
2:37132 (RFP-2590) 

LWR fuel and recycle progress for October 1- 
December 31, 1976 (Off-gas treatment; !°I ‘storage; 
waste management), 2:37128 (ICP-1110) 

Public comments and Task Force responses regarding the 


environmental survey of the ing and waste 
management portions of the LWR fuel cycle, 2:37131 


(NUREG-0216) 
arr the fuel cycle in the Netherlands, 2:37635 (IAEA- 
Safety aspects of LWR fuel ing and mixed oxide fuel 
fabrication plants, 2:37097 ~CN-36/80) 


Scoping assessment of the environmental health risk associated 
reactor spent fuel recycled to an 


IRS/FUEL ELEMENT FAILURE 
wick of light water reactor fuel, 2:37646 (LAEA- 
to exc Ay 
and their methods of uction on (Patent) 2:37524 
WATER LED REACTO OF COO) 
2:37660 (PB-262209) 


VIRUSES/BIOCHEMICAL REACTION KINETICS 168S 
| 
PWR TYPE REACTORS 
SGHWR REACTOR 


AUG. 15, 1977 
LOCA conditions - and consequences, 2:37641 
(IAEA-CN-36/433) 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Nuclear reactor having a core provided with a protection system 


(Patent), 2:37677 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 


ay vgn ique-feedwater inlet di within a steam 
dischar, le (Patent), 2:37383 

LED REACTORS/REACTOR SAFETY 

"“NORHAV": a Nordic reactor safety project, 2:37628 
(IAEA-CN-36/202) 

Reactor safety study (wash-1400): a review of the final report, 


it water reactors in 
2:37634 (IAEA-CN-36/286) 
WATER COOLED REACTORS/SPENT FUELS 
Fuel reprocessing and waste treatment activities at the 
Nuclear Research Centre, 2:37127 (IAEA-CN-36/571) 
Reprocessing technology for present water reactor fuels, 2:37123 
-CN-36/513) 
WATER HEATERS/LIFE-CYCLE COST 
Life cycle wo —— case 2, water heaters. Final 
2:37797 (PB-253476) 
WA HEATERS/PR 
Life cycle costing, ge og case 2, water heaters. Final 
rt, 2:37797 (PB-253476) 
WA MODERATED REACTORS 
See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/FUEL CYCLE 
Thorium fuel cycle in water-moderated reactor systems, 2:37477 
(IAEA-CN-36/177) 
WATER POLLUTION 
50, 2:38304 (NTI 133-76/010) 
Summaries of aa Is overnment environmental reports. Number 
44, 2:38302 (NTI /B-135-76/004) 
Oil spill and oil pollution reports 1975 - October 1975. 
Quarterly 2:37011 PB 238 45) 
Summaries of government en reports, number 
49, 2:38303 (NTISUB/B-135-76/009) 
WATER POLLUTION/BIOLOGICAL 
Chromosome mutagenesis in developing 
New York Bight. 2:38483 (PB- 
WATER POLLUTION/COST 


value of unpolluted water versus 
water. Final technical report, 1 Jun 1078. 1979 238580 


(PB-261493) 
WATER POLLUTION/MATHEMATICAL 
Assessment of the environmental im: 5307 (B25 
independence. Final 2:38327 
WATER POLLUTION 
utilizing the angular in distribution of scattered light, 
2:38365 (AD-A-034261) 


WATER POLLUTION/MONITORING 
Sea-level monitoring of the incineration of organic chloride waste 
by m/t vulcanus in the northern gulf of mexico shell waste burn 
number 2, 2:38367 (PB-253365) 
WATER POLLUTION ABATEMENT/INFORMATION 


SYSTEMS 
f the environment, 2:38320 (PB-258792-T/SL) 
WA POLLUTION-ABATEMENT/LEGISLATION 


Record of public hearings on sible administration to 
amend the federal water pollution control act (p. 1. 92-500) as it 
relates to the muni waste construction grants 

2:38378 (PB-259145) 
WA POLLUTION CONTROL 
——— of wastewater treatment technology, 


it of pcbs concentrations in 
industrial effluents. Final report on task 2, 2:38373 (PB-255396) 
WATER POLLUTION CONTROL/COST 


capacitors and transformers. 
Addendum to final ~ eee (Task II), 2:38372 (PB-255395) 
WATER RESERVO) 
See also RESERVO! VOIR ENGINEERING 
WATER RESERVOIRS/DECONTAMINATION 
Determination of radium removal efficiencies in lowa water 
eer Technical note, 2:38386 (PB- 


ww biblio; 1 5, 2:38376 (PB-255818) 

ater vO a bibli olume 

WATER RESO bihogaphy. Va CONSERVATION 
Residential ie conservation. Technical completion report, 


2:37807 
WATER RESOUR /GOVERNMENT POLICIES 
Methodology to evaluate alternative coastal zone t 
policies: application in the Texas coastal zone. Special sadbye ee II: 
A non linear programming model for evaluati 
licies in the Texas coastal zone, 2:37765 (PB- $9181) 
WA VAPOR/CORROSIVE EFFECTS 
Sulfidation-resistant alloy for coal gasification service. 
weet, 24 May-31 August 1976, 2:36866 (FE-2299-3) 
WAVES/SURFACE PROPERTIES 
The interaction of waves and oil spills, 2:37014 (PB-262458) 
perimental an culated relative ility lor systems 
containing tension additives, 2:36978 
WEAK CTIONS/COUPLING 
Instability of collective strong-interaction phenomena in hadron 
production as a possible origin of the weak and electromagnetic 
interactions (Long-range Regge cut effects, tota! cross sections, 
owe integrals, BCS gap equation), 2:38716 (ANL/HEP/PR- 


WEAKLY IONIZED GASES/INFRARED SPECTRA 
Research in infrared and optical quantum electronics. A. Infrared 
sensitivity of plasmas. B. Picosecond dynamics of suriace 


STELLARA 2:38695 8695 (AD-A.033947) 


ts at the lower in the Wega Tokamak, 
(AED-Conf-76-506-046) 
WELDED JOINTS/FATIGUE 
its, 2: 


See WELDED JOINTS 

WELL CASINGS/CORROSION PROTECTION 

Review of South Florida operations, 2:36975 
WELL CASINGS/DESIGN 

Permafrost thaw-subsidence casing design, 2:36973 
WELL CASINGS/MAINTENAN' 

Review of South Florida operations, 2:36975 
WELL CASINGS/STRESS ANALYSIS 

thaw-subsidence casing design, 2:36973 

Strain limit design of 13 3/8, N-80 buttress casing, 2:36972 

Modular ulations, an aid in oil well completion design, 2:36984 
WELL COMPLETION/PLANNING 

Ultra — techniques, 2:37036 


See also DRILLS 
WELL DRILLING/PRESSURE CONTROL 
Pressure control in balanced and underbalanced drilling in the 
Andarko Basin, 2:38134 
WELL DRILLING/TELEMETRY 
while-drilling telemetry system, 


WELL DRILLING/VALVES 


—— controlled down-hole safety valve (SCSSSV), 


WELL STIMULATION/EXPLOSIVE PRACTURING 
Solvents and explosives to recover heavy oil: a pilot 
demonstration, 2:36976 
WELL STIMULATION/WATERFLOODING 
Solvents and explosives to recover heavy oil: a pilot 
demonstration, 2:36976 


See also NA GAS WELLS 
OIL WELLS 


WELLHEADS/REMOVAL 
Abandonment of a subsea well, 2:36961 
WEST VIRGINIA/SURFACE MINING 
Erosion and sediment control. Surface 


Volume I. Planning. Volume II. Design, 2: by ering 
WESTVACO PR 5/PILOT 
Development of the Westvaco activated carbon process for SOx 


recovery as elemental sulfur. Voluem I. Final report Sper Jon 1971- 
Jun 1974, 2:36892 (PB-258303) 
WHISTLERS/INTERACTIONS 
A controlled vif phase-reversal on the magnetosphere. 
Interim report, 2:38600 - 3299. 
ANIMALS/ECOLOG 
Averaging methods in systems and related 
bio models, 2:38397 
WIND POWER/ AVAILABILITY 
S"Annual progress report 1 May-31 Dec 74, 23 
Ann rogress report ay- 
PO PLANTS/ECONOMICS 
Rural electrification and wind power, 2:37308 


(PB. 254822) 


WIND TURBINES/DESIGN 


WIND TURBI /POWER GENERATI 

Wind energy in practical use. Wheels, rotors, wind mills, wind 

ts, 2:37309 
WOOD/BIODEGRADATION 

= biological deterioration of wood with volatile 

s. Interim 1, January 1974-December 1976, 
2: 38437 (EPRI-EL- 
WOOD/FUMIGANTS 


Slling bislogical deterioration of wood with volatile 
. Interim 1, January 1974-December 1976, 
3: 38437 (EPRI -EL- 
WOOD/PYROLYSIS 
er content on thermal degradation of wood pulp, 
WOOD WASTES/ANAEROBIC DIGESTION 
Evaluation of the use of agricultural residues as an energy 
feedstock. Volume I, 2:37215 (PB-260763) 
WOOD WASTES/COMBUSTION 
Evaluation of the use of agricultural residues as an energy 
feedstock. Volume I, 2:37215 (PB-260763) 
The feasibility of utilizing forest residues for energy and 
chemicals. Final rt, 2:37229 (PB-258630) 
WOOD WASTES, ROLYSIS 
The feasibility of utilizing forest residues for energy and 
chemicals. Final report, 2:37229 (PB-258630) 
WOOD WASTES/INVENTORIES 
Evaluation of the use of agricultural residues as an energy 
feedstock. Volume II, 2:37216 (PB-260764) 
WORKERS 


WWER type reactors, 2:37390 36/336) 
WWER TYPE REACTORS/REACTO 

Problems of WWER-LWR reactor 23764 2:37640 (IAEA-CN-36/ 


344) 
WWER-2 REACTOR/SECONDARY COOLANT CIRCUITS 
Comparison of various water regimes for secondary coolant 
circuits of WWER-2 reactors, 2:37398 
WYOMING/COAL MINING 
Application of ERTS technology to the evaluation of coal strip 
mining and reclamation in the NOrthern Great Plains. Final 


report, 2:36921 (PB-255590) 
‘ensleep reservoir study, Basin 'yoming: 


» 


loses y si 
radiology, U.S., 1964 and 1 2:38463 (PB-254173 
X RADIATION/SCATTERING 
Anomalous scattering factors for Co Ka; radiation, 2:38744 
XENON/CHARGED-PARTICLE TRANSPORT 
Bremsstrahlung of electrons on atoms with allowance for 
2:38671 
ISTILLATION 
ture rectification for the separation 
rom nuclear facilities, 2:37159 
XENON/ELECTRON-ATOM COLLISIONS 
Bremsstrahlung of electrons on atoms with allowance for 
polarizability, 2:38671 
Electron excitation of xenon near threshold (8 to 14 eV, excitation 
functions, energy-loss rum resonance), 2:38668 
XENON/ELECTRONIC UCTURE 
Photoabsorption of the 4d electrons in xenon and barium: a 
comparison (Resonances, amplitudes, widths), 2:38618 
XENON/ENTHALPY 


data fi 38757 
Or ar, xenon, 2: 
XENON/ENTROPY 
ynamic consistency of vapor calorimetric 
data ed and xenon, 2:38757 
XENON IONIZATION 
Photoabsorption of the 4d electrons in xenon and barium: a 
comparison (Resonances, amplitudes, widths), 2:38618 
XENON/PHOTOCHEMISTRY 
Ton-molecule association reactions 
SO. OCS, SFO CO. or Xe 23 (AD-. 
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tion o' rare gases 
f average charge, threshold behavior), 2:3861 
XENON/PHOTON-ATOM COLLISIONS 
Fastesiventien of the 4d electrons in xenon and barium: a 
parison (Resonances, amplitudes, widths), 2:38618 
XENON ‘OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
XENON OSCILLATIONS/DAMPING 
control of xenon-induced spatial power oscillations 
(HTGR; PWR), 2:37394 
X-RAY DOSIMETRY/RADIATION D 
Enhancement dese following an oe 
incident low-energy x radiation. Memorandum report, 2:38749 
(AD-A-027039) 
X-RAY FLUORESCENCE ANALYSIS/MATRIX ELEMENTS 
Matrix corrections for ener; a nee x-ray fluorescence 
analysis of environmen with coherent/incoherent 
scattered x-rays, 2:38064 
X-RAY FLUORESCENCE ANALYSIS/SAMPLE 
utomatic remote sam; Cece system for x-ray 
fluorescence analysis, 2: 
X-RAY FLUORESCENCE ANALYSIS 
Gamma methods in ore geology (y-y, x-ray fluorescence, y- 
electron, and ‘y-n logging; book in Russian), 2:38269 
X-RAY FLUORESCE CE LOGGING/EQUIPMENT 
Gamma methods in ore geology (y-y, x-ray Y- 
electron, and y-n logging; book in Russian), 2: 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 


X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
X-RAY SOURCES/PERFORMANCE 


Continued studies of x-ray generation by laser beams. Final report 
6 Aug 73-30 Sep 74, 2: 38162 (AD-A-031759) 
X-RAY /CALIBRATION 
spectrometer equipment in nm 
region, 2:38257 


Y 


YANKEE ROWE REACTOR 
See ROWE YANKEE REACTOR 
YELLOWSTONE NATIONAL PARK/AQUIFERS 
Conditions in the deeper od 
Yellowstone National Wyoming (Proposed aquifer at 
of 2 to 4km., at 340 to 370°C, and containing about 1,000 
ppM NaC\), 2: 37299 (USGS-OFR-76-428) 
YELLOWSTONE NATIONAL PARK/GEOCHEMICAL 
Conditions i the deeper of ihe hot 
in systems 
Yellowstone National Park, Wy pew at 
of 2 to 4km., at 340 t0 370°C. & and containing about 1,000 
ppM NaC)), 2: 37299 (USGS-OFR-76-428) 


YELLOWSTONE NATIONAL PA 
SYSTEMS 
Conditions in the deeper - a hot systems of 
Yellowstone National aquifer at 


of 2 to 4 km., at 340 to 90°C ead containing about 1,000 
NaC), 2: 37299 (USGS-OFR-76-428) 
YTTRIUM/ION-ATOM COLLISIONS 
K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by ‘*N ion 


(7 to 35 2:38678 
LEVEL TRANSITIONS 


pe resonances between 6.1 MeV and 38 
MeV excitation oa in *Y (Transition probabilities and 
2:38727 (AD-A028446) 

IET/ELECTRON REACTIONS 

resonances between 6.1 MeV and 38 
MeV excitation energy in ®*Y, 2:38727 (AD-A-028446) 

YTTRIUM ALLOYS/CREEP 

Metal matrix composites for AW turbine 

Final report (WHReGrAlY), :37939 (AD-A-030074) 
YTTRIUM ALLOYS/FABRICATION 


Metal matrix composites for hi: 
Final report (W AD AD AO 


ALLOYS/OXIDATION 
Tungsten wire-nickel base alloy 
Contractor report, 1 Jun 1974-29 eb 1916 (W. 
Ni-Cr-Al-Y matrix), 2:37945 7176-25353) 
YTTRIUM ALLOYS/TENSILE PROPERTIES 


-C fibers in 


Metal matrix com rature turbine blades. 
Final report 23793 


(W/FeCrAlY), (AD-A-030074) 


WIND TURBINES/DESIGN 
] 
reservoir 
ment. 


AUG. 15, 1977 


alloy 
Contractor report, 1 Jun 1974-29 Feb 1976 (W-Hf-C fibers in 
Ni-Cr-Al-Y matrix), 2:37945 (N-76-25353) 

FLUORIDES/CRYSTAL FIELD 

Rare earth ion-host lattice interactions. 6. Lanthanides in LiYF.. 
Technical 2:38038 (AD-A-033902) 

YTTRIUM OXIDES/ACOUSTIC EMISSION TESTING 

= eee of CTR electrical insulators using acoustic 

ues, 2:39020 (CONF-760935-P2) 

EPOSITION 


2:39018 CONF: 16093572) 
solids. Interim technical report, 1 May 1971-30 
2300 38013 
TES/CRYSTAL FIELD 
lattice interactions. 8. Lanthanides in YPO,. 
Technical 2: EARPOWER 


YUGOSLA 
Role of nuclear research centers for the introduction of a nuclear 
power programme, 2:37356 (LAEA-CN-36/273) 


DIODES 
See JUNCTION DIODES 
/SORPTIVE PRO! 


eprocessing and rec: — 
December 31, 1976, 2:37128 dcp. 110) 
ICAL ACCUMULATI 


ZINC/BIOLOG 
from Atlantic Cod (Gadus morhua), 


tal variation in the lethality of zinc to 


wide band. 
semiconductors. R: 2:38040 (AD-A-032715) 
ZINC SELENIDES/THERMODYNAMIC PROPERTIES 


Research and development on characterization of aD” 
oe report, 17 Apr 1972-30 Jun 1974, 2:38160 (AD- 


Final report, Mar 1975-Mar 196, 


INIUM/EMBRITTLEMENT 
—— embrittlement of metals. Volume 1. 1970-1975 (citations 
base). Report for 1970-1975, 
37990 


Valume 1. 1970-1973 (citations from the 
gas welding 
rs data base). Report 1970-1973, 2:37910 


ZIRCONIUM/ION-ATOM COLLISIONS 
K-shell x-ray production in Ge, Rb, Y, Zr, and Ag by ‘*N ion 


impact (7 to 35 MeV), 2:38678 
ZIRCONIUM/MICROSTRUCTURE 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus temperatures, 2:37929 (N-76-32293) 
ZIRCONIUM/PHASE DIAGRAMS 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus tem 2:37929 (N-76-32293) 
ZIRCONIUM/YIELD STREN 
Annual of 75-31 76 (Ti-6AI1-4V and Ti- 
2:37936 (AD-A-026609) 
ZIRCONIUM 90 TARGET/NEUTRON REACTIONS 
Evaluated neutron sections .or zirconium and hafnium. Final 
2:38731 (PB-261828) 
INIUM 91 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 


= 2:38731 (PB-261828) 
INIUM 92 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections i 


2:38731 (PB-261828) 
INIUM 94 TARGET. /NEUTRON REACTIONS 
Evaluated neutron cross sections i 


2:38731 (PB-261828) 
INIUM 96 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 


2:38731 (PB-261828) 
INIUM ALLO 


'YS/EMBRITTLEMENT 
nue in beta titanium. Final report, 2:37209 (AD- 
embrittlement of metals. Volume 1. 1970-1975 (citations 

Index data base). Report for 1970-1975, 
2: S/PS-77/0005) 
ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress rt, May 1, 1976-April 30, 
1977 (Heavy ions and fast spate gs 2:38005 (COO-3158-58) 
ZIRCONIUM ALLOYS/PRODUCTION 
Comparison of ‘processing properties and product properties of 
beta III titanium alloy powder metal ) and ingot metal (im). 
Final rt, Feb 1975-Feb 1976, 2:37902 (AD-A-030794) 
CARBIDES/MICROSTRUCTURE 
Investigation of the alloys of the ternary systems W-HfC-C and 
W-ZrC-C at subsolidus tem 2:37929 (N-76-32293) 
ZIRCONIUM CARBIDES, IE DIAGRAMS 
Investigation of the alloys of the ternary systems W-HfC-C and 
CONIUM CARBIDES/REFLECTIVIIY. 


pron (AD-A-032996) 


apse perature creep of ceramics. Final technical report 1 Feb 
3-31 Jan 1976 (SiAION), 2:38020 (AD-A-031766) 
ZIRCONIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Properties of ionic solids. Interim technical report, 1 May 1971-30 
1975, 2:38013 (AD-A-031528) 
ZIR NIUM OXIDES/OPTICAL PROPERTIES 
coatings for calcium fluoride laser windows for 5.3 
microns. Final technical report, 1 Oct 1974-1 Mar 1976, 2:38170 
(AD A-053103) 
ZIRCONIUM OXIDES/PHASE DIAGRAMS 
of ionic solids. Interim technical report, 1 May 1971-30 
ZIRCONIUM 1975, 2:38013 (AD-A-031528) 
OXIDES/WEAR 


of zirconia thermal-barrier 


ceramic coatings on 
coed blades et engine operation, 23007 (N 
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16-136 2:38506 See PB-254587-T/SL 14038-8 2:37623 AT 
16-279 2:38341 See PB-258830-T/SL 14075 2:37421 AT 
76-540 2:38335 ‘See PB-258668-T/SL GEO/PH/15- 
EPRI-EL- 9 2:38062 AD-A-026622 
366 2:38437 NTIS, $4.50 GEP/PH- 
EPRI-NP- 16-1 2:38175 AD-A-034003 
365 2:37409 NTIS, $7.50 16-4 2:38176 AD-A-034006 
ER- 16-11 2:38177 See AD-A-034284 
7849 2:37945 N-76-25353 GJBX- 
70/135 2:38432 Dep. NTIS, $4.00 237059 Dep. NTIS, $4.50 
ERDA/JPL- 
954328-76/1 2:37245 N-76-22380 16/E/34 2:38250 
954374-76/1 2:37251 See N-76-22550 GL- 
ESA-CR(P)- 2534 2:38147 AD-A-027667 
789-V-1 2:37252 N-76-22553 GNE/PH- 
ESA-TT- 16D-4 2:38255 AD-A-034280 
257 2:38190 See N-76-22534 16D-5 2:38278 AD-A-034019 
_* 270 2:37951 See N-76-31589 GRU- 
289 2:37029 See N-76-31360 2DJAM.76 2:37212 PB-258874 
ESD-TR- 3DJAM.76 2:39032 See PB-258875 
76-167 2:38263 AD-A-027534 GS/TECH- 
ETR- 424/3/16/C 2:38323 See PB-258938 
291 2:38060 IAEA-R-1453-F 2:38322 ‘See PB-258934 
5516 2:38934 NTIS (US Sales Only) 1-76 2:38728 NTIS (US Sales Only 
EUR-CEA-FC- 
824(Pt.2) 2:38935 NTIS (US Sales Only 16-23 2:38265 See AD-A-032653 
828 2:38865 NTIS (US Sales Only 16-24 2:38048 See AD-A-030342 
829 2:38886 NTIS (US Sales Only 16-39 2:38050 See AD-A-032682 
839-TR 2:38936 NTIS (US Sales Only HDL-TR- 
840 2:38819 NTIS (US Sales Oni 1722 2:38262 AD-A-027136 
853 2:38820 ‘NTIS, PC A02/MF AOI 1751 2:38047 AD-A-026527 
856 2:38977 NTIS, PC A0S/MF AOI 1752 2:38069 See AD-A-026547 
| 857 2:38821 NTIS (US Sales Only) 1766 2:38159 See AD-A-030849 
858 2:38822 NTIS, PC A04/MF 1770 2:38038 AD-A-033902 
867 2:38823 NTIS, PC A02/MF AO! 1776 2:38037 See AD-A-033901 
1322 2:37435 Dep. NTIS, PC A03/MF AOI 16-82 2:37312 Dep. NTIS, PC A17/MF AOl 
Al 
1331 2:37619 ‘Dep. NTIS, $3.50 
1351 2:37437 Dep. NTIS, PC A04/MF AOI 673 2:37289 PB-261691 
EXXON/GRU- HP- 
3BEA.76 2:37206 PB-254486 2 2:38107 See N-76-22496 
EXXON/GRUS- HRP- 
4BEOB.76 2:38168 See AD-A-033025 (0008067 2:38447 Available from the Q 
4 FDA/BRH- Corporation, 49 Sheridan 
7 76/40 2:38464 See PB-254273 Ave., Albany, N.Y. 12210,, 
16/50 2:38463 PB-254173 $2.00. 
16/85 2:38462 PB-253670 HTGL- 
104 2:37776 See AD-A-025949 


2:36880 Dep. NTIS, $4.00 - 
1220-18 2:36858 Dep. NTIS, $3.50 67812 2:37906 Dep. NTIS, $3.50 
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71806 
75-U-155-Pt-1 
75-U-155-Pt-2 
16-U-44 
76-U-80 

IA- 
1321 
1321 
1321 
1321 
1321 
1321 


1321 


2:37907 
2:38240 
2:38241 
2:38235 
2:38761 
2:38854 
2:38855 
2:38811 
2:38824 
2:38825 
2:38985 
2:37510 


2:37471 
2:37147 
2:37624 
2:37472 
2:37155 
2:37168 
2:37473 
2:37086 


See AD-A-030176 

Dep. NTIS (US Sales Only), 
PC AXX/MF 

Dep. NTIS (US Sales Only), 


A02/MF AI 


A02/MF 
Dep. NTIS (US Sales Only), 
PC A02/MF AOI 


2:37062 
2:37108 
2:37625 
2:37451 
2:37162 
2:37109 
2:37182 
2:37474 
2:37097 
2:37744 
2:37183 
2:37098 
2:37352 
2:37475 
2:37498 
2:37110 
2:37095 
2:37087 
2:37422 
2:37111 
2:37170 
2:37626 
2:37627 
2:37499 
2:37500 
2:37476 
2:37745 
2:37193 
2:37746 
2:37096 
2:37070 
2:37363 
2:37364 
2:37112 
2:37184 
2:37741 
2:37477 
2:37194 
2:37199 
2:37410 
2:37506 
2:37478 


NTIS (US Sales Only), PC 
A02/MF 
NTIS (US Sales Only), PC 


NTIS (US Sales Only), PC 
A02/MF AO! 

NTIS (US Sales Only), PC 
A02/MF AOI 
NTIS (US Sales Only), PC 
A02/MF AOI 
Dep. NTIS (US Sales Only), 


PC A02/MF AOI 
NTIS (US Sales Only), PC 
A02/MF AOI 
NTIS (us Sales Only), PC 
A02/MF A\ 
Dep. NTIS (Us Sales Only), 
PC A02/MF AOI 


Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
Dep. NTIS (US Sales Only), 
PC A02/MF AOI 


NTIS (US Sales Only), PC 
A02/MF 
NTIS (US Sales Only), PC 
A02/MF A 


PC A02/MF 
Dep. NTIS (US Sales Only), 
PC A02/MF 
Dep. NTIS Only), 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl 

NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF AOl 

Dep. NTIS (US Sales Only), 
PC A02/MF 

Dep. NTIS (US Sales Only), 
PC A02/MF AOI 

NTIS (US Sales Only), PC 


181R IAEA-CN- 
Dep. NTIS, $3.50 36/60 
See AD-A-027126 36/66 
See AD-A-027127 A02/MF AOI 
See AD-A-033946 36/71 NTIS (US Sales Only), PC 
A02/MF AO1 
36/72 
36/74 
PC AXX/MF AOI 35/75 
Dep. NTIS (US Sales Only), 
PC AXX/MF AOI 36/76 
Dep. NTIS (US Saies Only), PC A02/MF AOl 
PC AXX/MF AOI 36/77 Dep. NTIS (US Sales Only), 
Dep. NTIS (US Sales Only), 
PC AXX/MF AOl 36/80 
Dep. NTIS (US Sales Only), 
Dep. NTIS (US Sales Only) 
. les Only), 
+H PC AXX/MF AOl 36/84 
35/16 2:38979 See AED-Conf-76-506-041 36/85 
35/A2 2:38767 See AED-Conf-76-506-038 4 ~ 
35/A3 2:38764 See AED-Conf-76-506-014 36/86 
35/A 10-3 2:38766 See AED-Conf-76-506-035 
35/A10-4 2:38961 See AED-Conf-76-506-016 36/92 
35/a13-2 2:38807 See AED-Cont-76-506-034 
A 2: AED-Conf-76-506-006 
35/D10 2:38862 See AED-Conf-76-506-054 36/97 NTIS (US Sales Only), PC 
35/E7 2:38763 See AED-Conf-76-506-005 A02/MF AO! 
35/E13-2 2:38765 See AED-Conf-76-506-021 36/99 
35/E14 2:38768 See AED-Conf-76-506-045 
35/E18-1 2:38806 See AED-Conf-76-506-020 36/100 
2: A : 1 
35/G2-3 2:38771 See AED-Conf-76-506-052 36/108 
35/G3-1 2:38852 See AED-Conf-76-506-051 seit NTIS (US Sales Only), PC 
35/G3-4 2:38885 See AED-Conf-76-506-015 pity 
35/G8 2:38770 See AED-Conf-76-506-047 
35/G9 2:38769 See AED-Conf-76-506-046 36/114 NTIS (US Sales Only), PC 
35/H2-2 2:38907 See AED-Conf-76-506-040 NTIS (US Sal Only) PC 
35/11-1 2:39017 See AED-Conf-76-506-044 ‘A02/MF 
36/1 2:37470 Dep. NTIS (US Sales Only), ae 
36/2 NTIS (US Sales Only), 36/143 
36/3 Dep NTIS (US Sales Only), 36/144 Dep. NTIS (US Sales Only), 
36/4 Dep. NTIS (US Sales Only), 36/145 
A02/MF AOI 
36/7 Dep. NTIS (US Sales Only), 36/146 
PC A02/MF AO! 
36/8 Dep. NTIS (US Sales Only), 36/157 Dep. NTIS (US Sales Only), 
PC A02/MF PC A02/MF AO1 
36/9 NTIS (US Sales Only), PC 36/158 poids — Only), PC 
A02/MF 
36/11 Dep. NTIS (US Sales Only), 36/160 NTIS (US Sales Only), PC 
PC A02/MF A02/MF 
36/12 NTIS (US Sales Only), PC 36/161 peg dh ah _ Only), PC 
A02/MA 
36/14 2:37106 NTIS (US Sales Only), PC 36/163 
36/16 2:37449 Dep. NTIS (US Seles Only), 36/166 
A02/MF AO! 
36/22 > 2:37060 NTIS (US Sales Only), PC 36/167 
A02/MF 
36/40 2:37180 Dep. NTIS (US Sales Only), 36/173 
PC A02/MF 
36/42 2:37181 Dep. NTIS (US Sales Only), 36/175 
PC A02/MF AOI 
36/48 2:37061 NTIS (US Sales Only), PC 36/177 
A02/MF 
36/55 2:37148 Dep. NTIS (US Sales Only), 36/180 
PC A02/MF AO1 A09/MF AO] 
36/56 2:37107 NTIS (US Sales Only), PC 36/183 NTIS (US Sales Only), PC , 
A02/MF A02/MF AOI 
36/57 2:37149 Dep. NTIS (US Sales Only), 36/185 Dep. NTIS (US Sales Only), 
PC A02/MF AO1 PC A02/MF AOI 
36/58 2:37450 NTIS (US Sales Only), PC 36/190 Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
36/59 2.37609 P| 36/191 Dep. NTIS (US Sales Only) 
PC A02/MF AOI 


2:37063 
2:37353 
2:37411 
2:37071 
2:37628 
2:37171 
2:37479 
2:37452 
2:37072 
2:37480 
2:37388 
2:37423 
2:37150 
2:37091 
2:37113 
2:37143 
2:37453 
2:37629 
2:37630 
2:38457 
2:37424 
2:38133 
2:37631 
2:37114 
2:37389 
2:37354 
2:37185 
2:37522 
2:37355 
2:37073 
2:37088 
2:37356 
2:37115 
2:37089 
2:37068 
2:37162 
2:37632 
2:37633 
2:37634 
2:37747 


NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF AO1 

NTIS (US Sales Only), PC 
A02/MF 

Dep. NTIS (US Sales Only), 
PC A02;MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF AOI 

NTIS (US § Sales Only), PC 
A02/MF A 

NTIS (US Sales Only), PC 


. NTIS (US Sales Only), 
PC A02/MF AOl 
NTIS (US Sales Only), PC 
A02/MF AO1 
NTIS (US Sales Only), PC 
A02/MF 


Dep. NTIS (US Sales Only), 
PC A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF 


Dep. NTIS (US Sales Only), 
PC A02/MF 

Dep. NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOI 


NTIS (US Sales Only), PC 
A02/MF 


NTIS (US Sales Only), PC 
A02/MF 
NTIS (US Sales Only), PC 
A02/MF 


NTIS (US Sales PC 
A02/MF 


. NTIS (US Sales Only), 
ADI 
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NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only), PC 
A02/MF AO! 

NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF AO! 

NTIS (US Sales Only), PC 
A02/MF 


Dep. NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Pom PC 
sam 
PC A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOl 

NTIS (US Sales Only), PC 
A02/MF 


NTIS (US Sales Only), PC 
A02/MF AOl 

NTIS (US _ Only), PC 
A02/MF Ai 

NTIS ah Sales Only), PC 


NTIS (US Sales Only), PC 

A02/MF 01 

NTIS (US Sales Only), PC 

A02/MF 

NTIS (US 
A02/MF 


NTIS (US Sales Only), PC 
A02/MF A 

NTIS (US Sales Only), PC 
one NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only), PC 
A02/MF 


Dep. NTIS (US Sales Only), 
PC A02/MF 
NTIS (US Sales Only), PC 
AOl 
NTIS Only), PC 
A02/MF A’ 
NTIS ( Us 
NTIS (US 58 Sales 
A02/MF “ 
NTIS (US Sales Only), PC 
A02/MF A01 


NTIS (US Sales Only), PC 
NTIS 'S Sales Only), 


\AEA-CN- 182R 
’ 36/194 2:37099 36/288 2:37635 
36/196 2:37507 36/292 2:37163 
36/197 36/293 2:37100 
36/198 36/294 2:37636 
36/199 36/297 2:37357 
36/200 36/300 2:37090 
36/202 36/303 2:37501 
36/205 NTIS (US Sales Only), PC 36/304 2:37116 
A02/MF AOI 
36/208 36/305 2:37612 
> E 36/210 36/311 2:37092 
36/211 36/315 2:37186 
36/217 Dep. NTIS (US Sales Only), 36/318 2:37117 
PC A02/MF 
36/218 Dep. NTIS (US Sales Only), 36/321 2:37074 
PC A02/MF AO! 
36/219 Dep. NTIS (US Sales Only), 36/323 2:37637 
PC A02/MF AOI 
36/220 36/327 2:37075 
36/223 36/329 2:37064 
36/224 36/333 2:37481 Dep. NTIS (US Sales Only), 
PC A02/MF 
36/227 36/334 2:37610 Dep. NTIS (US Sales Only), 
PC A02/MF AOi 
36/228 Dep. NTIS (US Sales Only), 36/336 2:37390 Dep. NTIS (US Sales Only), 
PC A02/MF PC A02/MF 
; 36/229 NTIS (US Sales Only), PC 36/339 2:37505 Dep. NTIS (US Sales Only), 
A02/MF AOI PC A02/MF 
36/230 NTIS (US Sales Only), PC 36/340 2:37187 Dep. NTIS (US Sales Only), 
A02/MF PC A02/MF 
36/232 NTIS (US Sales Only), PC 36/341 2:37400 
A02/MF AO1 
36/233 NTIS (US Sales Only), PC 36/342 2:37638 
A02/MF AOI 
4 36/240 NTIS (US Sales Only), PC 36/343 2:37639 
A02/MF 
36/243 NTIS (US Sales Only), PC 36/344 2:37640 
A02/MF AO1 
36/248 NTIS (US Sales Only), PC 36/347 2:38458 
A02/MF 
36/249 Dep. NTIS (US Sales Only), 36/349 2:37454 
PC A02/MF 
36/252 36/351 2:38459 
36/253 36/354 2:37118 
36/254 36/355 2:37076 
36/255 36/357 2:37482 
36/256 36/361 2:37164 
j 36/257 36/363 2:37716 
36/273 Dep. NTIS (US Sales Only), 36/364 2:37483 
PC A02/MF 
36/274 36/367 2:37188 
36/276 NTIS (US Sales Only), PC 36/375 2:37151 
A02/MF 
36/277 NTIS (US Sales Only), PC 36/383 2:37717 
A02/MF AOI 
36/280 NTIS (US Sales Only), PC 36/384 2:37069 
A02/MF 
36/284 36/387 2:37172 Dep. NTIS (US Sales Only), 
| 36/285 36/39 2:37119 NTIS Ss Sales PC 
1 371 Only), 
| 
36/287 36/396 2:37484 
PC 
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2:37485 
2:37486 
2:37365 
2:37366 
2:37120 
2:37189 
2:37358 
2:37487 
2:37359 
2:37093 


2:38937 
2:37156 


2:37367 
2:37641 
2:37190 


NTIS Only), PC 
A02/MF Ai 
NTIS ak Sales Only), PC 
A02/MF Ai 


Dep. NTIS (Us Sales Only), 
PC A02/MF 

NTIS (US Pc 
A02/MF Ai 

Dep. NTIS us 


NTIS (US Sales Only), PC 

A02/MF AO! 

Dep. NTIS (US Sales Only), 

PC A02/MF AOI 

NTIS (US Sales Only), PC 

. NTIS 

PC A02/MF 

NTIS, PC A02/MF AOI 

Dep. NTIS (US Sales Only), 


PC A02/MF 
NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only), PC 
ony 
PC A02/MF AO! 

NTIS (US Sales Only), PC 
A02/MF 

NTIS (US Sales Only, PC 
Dep. NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF AOI 

NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only), PC 


2:37154 
2:37456 
2:37191 


2:37772 
2:37196 


2:37489 
2:37490 
2:37457 
2:37491 
2:37645 
2:37646 
2:37124 
2:37094 
2:37103 
2:37647 
2:37176 
2:37145 
2:37502 
2:37125 
2:37146 
2:37066 
2:37508 
2:37126 
2:37503 
2:37127 
2:37492 
2:37493 
2:37361 
2:37648 
2:37458 
2:37719 
2:37720 
2:37494 


2:37067 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl 

NTIS (US Sales Only), PC 
A02/MF AOI 

Dep. NTIS (US Sales Only), 
PC A02/MF AO! 


A02/MF 


. NTIS (US Sales Only), 


NTIS (US Sales Only), PC 
A02/MF AOl 
NTIS (US Sales Only), PC 
A08/MF AOI 


NTIS, PC A03/MF AO1 
NTIS (US Sales Only) 

Dep. NTIS (US Sales Only), 
PC A03/MF 

See PB-252824 


NTIS, $4.50 
NTIS, $3.50 


See PB-261222 
See PB-261221 


15 183R IGPP-UCR- 
36/397 Dep. NTIS (US Sales Only), 36/514 
. PC A02/MF 
36/398 Dep. NTIS (US Sales Only), 36/527 
PC A02/MF 
36/399 Dep. NTIS (US Sales Only), 36/528 
PC A02/MF 
36/402 Dep. NTIS (US Sales Only), 36/529 P| NTIS, PC A02/MF AOI 
PC A02/MF AO! 36/534 Dep. NTIS (US Sales Only), 
36/408 NTIS (US Sales Only), PC PC A02/MF AOI 
A02/MF AO 36/535 Dep. NTIS (US Sales Only), 
36/414 Dep. NTIS (US Sales Only), PC A02/MF AOI 
PC A02/MF AOI 36/538 Dep. NTIS (US Sales Only), 
36/421 Dep. NTIS (US Sales Only), PC A02/MF AOI 
FC A02/MF AOl 36/539 NTIS (US Sales Only), PC 
36/422 Dep. NTIS (US Sales Only), A02/MF AO! 
PC A02/MF AOl 36/546 Dep. NTIS (US Sales Only), 
36/423 Dep. NTIS (US Sales Only), PC A02/MF AOI 
PC A02/MF AO1 36/548 NTIS (US Sales Only), PC 
36/425 NTIS (US Sales Only), PC A02/MF AO! 
A02/MF AO1 36/549 NTIS (US Sales Only), PC 
36/428 NTIS, PC A02/MF AOI A02/MF AOI 
36/429 Dep. NTIS (US Sales Only), 36/550 NTIS (US Sales Only), PC 
PC A02/MF 
36/431 Dep. NTIS (US Sales Only), 36/552 Dep. NTIS (US Sales Only), 
PC A02/MF AOI PC A02/MF AO! 
36/433 NTIS (US Sales Only), PC 36/555 NTIS (US Sales Only), PC 
A02/MF AO1 A02/MF 
36/434 Dep. NTIS (US Sales Only), 36/556 NTIS (US Sales Only), PC 
PC A02/MF AOI A03/MF 
36/438 2:37368 Dep. NTIS (US Sales Only), 36/557 NTIS (US Sales Only), PC 
PC A02/MF A02/MF AO! 
36/440 2:37642 Dep. NTIS (US Sales Only), 36/559 Dep. NTIS (US Sales Only), 
PC A02/MF PC A02/MF AO! 
36/447 2:37643 36/561 NTIS (US Sales Only), PC 
A02/MF AOI 
36/448 2:38396 36/562 Dep 
PC A02/MF AO! 
36/450 2:37611 36/563 Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
36/451 2:37718 36/564 NTIS (US Sales Only), PC 
A02/MF AOI 
36/452 2:37195 36/565 Dep. NTIS (US Sales Only), 
PC A02/MF AO! 
36/454 2:37077 NTIS (US Sales Only), PC 36/567 NTIS (US Sales Only), PC 
A02/MF A02/MF AOI 
36/455 2:37144 Dep. NTIS (US Sales Only), 36/570 Dep. NTIS (US Sales Only), 
PC A02/MF PC A02/MF AOI 
36/456 2:37101 36/571 NTIS (US Sales Only), PC 
A02/MF AOI 
36/466 2:37455 36/573 Dep. NTIS (US Sales Only), 
PC A02/MF AO! 
36/469 2:37102 36/574 Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
36/472 2:37178 36/575 Dep. NTIS (US Sales Only), 
PC A02/MF 
36/473 2:38938 36/576 NTIS (US Sales Only), PC 
36/484 2:37173 A02/MF AO! 
36/579 Dep. NTIS (US Sales Only), 
36/487 2:37121 PC A02/MF AO! 
36/580 
36/488 2:37174 
36/582 
36/490 2:37122 
36/583 Dep. NTIS (US Sales Only), 
36/492 2:37360 PC A02/MF AOl 
36/585 NTIS, PC A02/MF AO! 
36/493 + 2:37152 36/587 NTIS (US Sales Only), PC 
A02/MF AO! 
36/494 2:37644 36/589 2:37721 NTIS (US Sales Only), PC 
A02/MF 
36/498 2:37175 IAEA-R- 
1453-F 2:38060 
36/500 2:37488 IBK- 
1359 2:38745 
36/503 2:37065 1387 2:37511 
36/507 2:37748 ICCA- 
75/1 2:38544 
36/508 2:37749 IcP- 
1107 2:37986 
36/509 2:37153 1110 2:37128 
3 
36/51 2:37123 4-1 2:37287 


2:38737 
2:37960 


2:37961 


2:37819 
2:38792 
2:37780 
2:37712 
2:37987 
2:37165 
2:37129 


See PB-254862 
See PB-259122 
Dep. NTIS, $3.50 
See PB-259647 


Dep. NTIS (US Sales Only), 
PC A02/MF 

NTIS (US Sales Only 

NTIS (US Sales Only 

Dep. NTIS (US Sales Only), 
PC AXX/MF AOI 

Dep. NTIS (US Sales Only), 
PC AXX/MF AOI 

NTIS, PC A0S/MF AO1 
NTIS (US Sales Only), PC 
A03/MF AOI 


See AD-A-026702 
See AD-A-026897 


NTIS (US Sales Only) 
NTIS (US Sales Onl) 
NTIS (US Sales Only 
See N-76-32011 

See N-76-32012 

See N-76-32010 

See N-76-32009 

See N-76-32008 


NTIS (US Sales Only), PC 
A04, AOl 


NTIS (US Sales Only) 
See PB-254574 

See N-76-33085 

Dep. NTIS, $3.50 


NTIS (US Sales Only), PC 
A02/MF 


2:37943 
2:38014 
2:37925 
2:37218 
2:37258 


2:37217 
2:38365 


2:38939 


2:38450 
2:38453 


2:37904 


2:37698 
2:38266 


2:37014 
2:37161 
2:37161 
2:38603 
2:38306 
2:38128 
2:38591 
2:37890 
2:38590 
2:38758 
2:38815 
2:38803 


2:37323 
2:37426 


2:37851 
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Dep. NTIS, $7.75 

Dep. NTIS, $4.00 

Dep. NTIS, $4.00 

Dep. NTIS, PC A08/MF AOI 
See N-76-32653 


See AD-A-033483 
See AD-A-034261 


Dep. NTIS, $4.00 


See N-76-31888 
See N-76-31889 


See AD-A-033938 


See N-76-32651 
See N-76-32464 


See PB-262458 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
See N-76-22800 
See PB-253936 


See AD-A-029673 


See PB-255347 
See PB-257471 


184R 
ITHR- 5720 
; 169 2:38386 5758 
IMMR- 5776 
22-PR3-76 2:37762 5947 
IMN- LMSC-D- 
63 2:36942 492654 
3 20 
7 2:38379 
3287 2:39038 MATI- 
1170 
3389 237650 
2: 
MCIC- 
3440 2:38965 76-28 
> 3445 2:38746 16-464 || 
MITS-G- 
INTEL-RT- 75-22 
8099-006 2:38725 MLM- 
8111-078 2:38261 2395(TR) 
IPP- 2395(TR) 
1/161 2:38867 MPI-PAE/ 
4/141 2:38966 EXTRATERR- 
6/150 2:38868 111 
IPPJ- MR- 
244 2:38794 175-FR-1395 
245 2:38827 7046 See AD-A-026701 
246 2:38869 7048 See AD-A-029754 
247 2:38826 MRC-DA- 
248 2:38779 539 See AD-A-026908 
IRS-S- MRC-R- 
16 2:37177 181 See AD-A-027140 
228 See AD-A-030684 
Is- 240 See AD-A-028294 
4052 Dep. NTIS, $4.00 262 
4088 Dep. NTIS, $3.50 MTB- 
88 a Dep. NTIS, $3.50 106 
IS-T- MTR- 
720 2:38006 Dep. NTIS, $4.50 7028 a See PB-261770 
731 2:37923 Dep. NTIS, $6.00 N- 
738 2:37962 Dep. NTIS, $6.00 76-22201 2:38231 NTIS, $4.00 
744 2:38007 Dep. NTIS, $5.00 76-22214 2:38612 NTIS, $4.50 
745 2:37908 Dep. NTIS, $4.50 76-22285 2:38602 NTIS, $5.00 
750 2:37942 Dep. NTIS, $5.50 76-22290 2:38237 NTIS, $6.75 
IS-Trans- 76-22297 2:37244 NTIS, $4.00 
96 2:37927 Dep. NTIS, $4.00 76-22313 2:38031 NTIS, $3.50 
ISU-ERI-AMES- 76-22350 2:37909 NTIS, 
76190 See PB-254931 16-22355 2:37944 
JEN- 76-22380 2:37245 
344 76-22381 2:37246 
JPL-SP- 76-22382 2:37247 
43-24 76-22398 2:37892 
JSC- 16-22496 2:38107 
10650 76-22530 2:38181 
K- 76-22531 2:38182 
1890 16-22534 2:38190 
KFK- 16-22535 2:38183 
16-22546 2:37249 
2373 NTIS (US Sales Only), PC 76-22547 2:37250 
A07/MF AOI 76-22550 2:37251 NTIS, $4 
L- 76-22553 2:37252 NTIS, $4.00 
10951 2:38461 See N-76-33120 76-22554 2:37253 NTIS, $4.50 
LA- 1716-22637 2:38352 NTIS, $4.00 
6536 2:37192 Dep. NTIS, PC A15/MF AO! 76-22662 2:37804 NTIS, $4.00 
6540-MS 2:38747 Dep. NTIS, $6.00 76-22663 2:37805 NTIS, $5.50 
6644-PR 2:37055 See GJBX-12(77) 76-22664 2:37806 NTIS, $8.00 
6684-MS 2:38732 Dep. NTIS, $3.50 16-22665 2:37301 NTIS, $6.00 
6686-PR 2:37350 Dep. NTIS, $3.50 76-22666 2:37254 NTIS, $6.00 
6721-PR 2:37130 Dep. NTIS, PC A02/MF A01 16-22667 2:37255 NTIS, $4.00 
LA-tr- 76-22671 2:37279 NTIS, $8.00 
77-21 2:38680 Dep. NTIS, $3.50 1716-22672 2:37268 NTIS, $9.00 
71-24 2:38681 Dep. NTIS, $3.50 76-22713 2:37269 NTIS, $5.00 
LA-UR- 16-22719 2:38298 NTIS, $4.00 
75-2321 2:38180 Dep. NTIS, $3.50 76-22789 2:38582 NTIS, $4.50 
76-2475 2:38041 Dep. NTIS, $3.50 76-22791 2:38554 NTIS, $4.00 
76-2545 2:38701 Dep. NTIS, $3.50 76-22800 2:38603 NTIS, $6.00 
LBL- 76-22999 2:38700 NTIS, $4.00 
4292 2:38709 See SLAC-PUB-1657 76-23107 2:38514 NTIS, $3.50 
4293 2:38710 See SLAC-PUB-1659 76-23108 2:38518 NTIS, $3.50 
4557 2:37924 Dep. NTIS, $3.50 76-23116 2:38555 NTIS, $4.00 
5084 2:38721 Dep. NTIS, $3.50 76-23124 2:38558 NTIS, $4.00 
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7176-23135 
76-23136 


00 
NTIS, PC A03/MF 
$4.00 


NTIS, $4: 
NTIS, PC A03/MF A01 
NTIS, $3.50 


4 


Bergbau-Arch., 24: 23- 
34(1963) 

NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 


S, PC A02/MF 


NTIS, PC A03/MF 


NTIS, PC A04/MF A01 
NTIS (US Sales Only) 

NTIS, PC A04/MF 
NTIS, PC A03/MF 
NTIS, AOl 


NASA-TM-X- 


See AD-A-028496 
See AD-A-033724 
See AD-A-030890 


See N-76-22350 
See N-76-32190 
See N-76-22398 
See N-76-22355 
See N-76-25353 
See N-76-32651 
See N-76-25525 
See N-76-22713 
See N-76-22290 
See N-76-22285 
See N-76-22671 
See N-76-22672 
See N-76-32653 
See N-76-23135 
See N-76-22719 
See N-76-25979 
See N-76-32182 
See N-76-33030 
See N-76-33031 
See N-76--33032 
See N-76-32537 
See N-76-22547 
See N-76-22546 
See N-76-22666 
See N-76-22545 
See N-76-23136 
See N-76-23138 
See N-76-22530 
See N-76-23137 
See N-76-23124 
See N-76-23107 


See N-76-23116 
See N-76-22637 
See N-76-22381 
See N-76-22380 
See N-76-22382 
See N-76-22667 
See N-76-22550 
See N-76-22791 
See N-76-22214 
See N-76-22662 
See N-76-22663 
See N-76-22664 
See N-7623118 

See N-76-22496 
See N-76-25796 
See N-76-25362 
See N-76-26132 
See N-76-26133 
See N-76-25655 
See N-76-25712 
See N-76-32090 
See N-76-32648 
See N-76-32747 
See N-76-32464 
See N-76-32650 
See N-76-32089 


See N-76-26056 


See N-76-22297 
See N-76-22201 
See N-76-32192 
See N-76-31671 
See N-76-33085 
See N-76-22789 
See N-76-22531 
See N-76-23108 
See N-76-25912 
See N-76-26136 
See N-76-26138 
See N-76-26135 
See N-76-25711 
See N-76-26139 
See N-76-25913 
See N-76-32086 
See N-76-32080 
See N-76-32094 
See N-76-31640 


185R 
| 2:38536 NADC- 
2:38537 76207-30 2:37209 
76-23137 2:38538 76217-30 2:37941 P| 
76-23138 2:38539 76274-30 2:37978 
76-23145 2:38469 NASA-CR- 
76-25353 2:37945 134965 2:37909 
7176-25362 2:37204 134971 2:37882 
7176-25525 2:38108 NTIS, $4.00 134972 2:37892 
76-25650 2:37270 NTIS, $12.50 135000 2:37944 
76-25655 2:37256 135021 2:37945 
76-25701 2:38589 135054 2:37698 
76-25711 2:38583 137882 2:38108 
7176-25712 2:38584 144252 2:37269 
76-25796 2:38454 144259 2:38237 
7176-25912 2:38585 144261 2:38602 
76-25913 2:38638 NTIS, $5.50 144265 2:37279 
76-25928 2:38556 NTIS, $4.00 144289 2:37268 
7176-25979 2:38229 NTIS, $4.50 144312 2:37258 
76-26054 2:38528 NTIS, PC A02/MF A0O1 144747 2:38536 
76-26056 2:38519 NTIS, $16.25 144976 2:38298 
76-26131 2:38540 NTIS, $5.00 145010 2:38229 
76-26132 2:38541 NTIS, $3.50 145041 2:37849 
76-26133 2:38542 NTIS, $3.50 145047 2:37512 
76-26135 2:38586 NTIS, $3.50 145048 2:37622 
7176-26136 2:38520 NTIS, $3.50 145049 2:37513 
76-26138 2:38549 NTIS, $3.50 145067 2:38185 
76-26139 2:38512 NTIS, $4.00 146874 2:37250 
76—31257 2:38515 NTIS, PC A02/MF AOl 146877 2:37249 
76—31305 2:37024 Przem. Chem., 47: 408- 146878 2:37254 - 
410(1968) 146900 2:37248 
76—31328 2:37967 NTIS, PC A02/MF AOl 147090 2:38537 
76-31360 2:37029 NTIS, PC A04/MF A0O1 147098 2:38539 
76-31415 2:37963 NTIS, PC A03/MF A0O1 147101 2:38181 
76-31501 2:38251 NTIS, PC A07/MF AO! 147103 2:38538 
76—31517 2:38184 NTIS, PC A03/MF AO1 147104 2:38558 
76—31589 2:37951 NTIS, PC A03/MF AO1 147107 2:38514 
76-31640 2:36905 NTIS, PC A02/MF AOi 147114 2:37301 See N-76-22665 
76-31671 2:37280 NTIS, PC A03/MF A0O1 147119 2:38700 See N-76-22999 
76—31722 2:37009 NTIS, PC A02/MF A0O1 147143 2:38555 
76—31888 2:38450 NTIS, PC A03/MF A0O1 147145 2:38352 
76—31889 2:38453 NTIS, PC A02/MF AO! 147162 2:37246 
76—31986 2:38052 Carbon, 8: 55-61(1970) 147163 2:37245 
76—32008 2:38779 NTIS, PC A02/MF 4.01 147164 2:37247 
76-32009 2:38826 NTIS, PC A02/MF AO! 147165 2:37255 
76-32010 2:38869 NTIS, PC A02/MF A0O1 147209 2:37251 
76—32011 2:38794 NTIS, PC A03/MF A0O1 147215 2:38554 
76—32012 2:38827 NTIS, PC A02/MF A0O1 147217 2:38612 
76—32013 2:38978 147591 2:37804 
76—32014 2:38953 147592 2:37805 
7176-32040 2:36937 147593 2:37806 
147653 2:38605 
76—32077 2:38510 147659 2:38107 
76-32078 2:38527 147779 2:38454 
76—32079 2:38517 148138 2:37204 
76—32080 2:38559 NT 148143 2:38541 
76—32086 2:38521 NTIS, PC A03/MF A0O1 148144 2:38542 
76—32087 2:38550 NTIS, PC A03/MF A01 148150 2:37256 
76—32089 2:38560 NTIS, PC A07/MF 148200 2:38584 
76—32090 2:38561 NTIS, PC A02/MF AO! 148781 2:38561 
76—32094 2:38522 NTIS, PC A03/MF AO1 148827 2:37257 
76—32095 2:38551 NTIS, PC A02/MF AO1 149991 2:36887 
76-32182 2:37849 NTIS, PC Al4/MF 150005 2:38266 
76-32190 2:37882 NTIS, PC A10/MF AOl 150006 2:37275 
76-32192 2:38027 NTIS, PC A02/MF A0O1 150946 2:38560 
76-32238 2:38543 NTIS, PC A03/MF AO1 NASA-SP- 
76-32293 2:37929 NTIS, PC A02/MF A01 389 2:38519 SC 
76-32464 2:38266 NTIS, PC A06/MF NASA-TM-X- 
7176-32537 2:38185 NTIS, PC A04/MF AO1 3353 2:37244 
7176-32648 NTIS, PC A05/MF 3394 2:38231 
76-32650 2:37275 NTIS, PC A04/MF AO1 3410 2:38027 
76-32651 2:37698 NTIS (US Sales Only) 3414 2:37280 
76-32653 2:37258 NTIS, PC A06/MF AOI 58174 2:37712 
76-32747 2:36887 NTIS, PC A02/MF 64998 2:38582 
76-32750 2:38604 ee 71095 2:38182 
76-33011 2:37281 NTIS, PC A04/MF AO1 71100 2:38518 
76-33030 2:37512 NTIS, PC A04/MF AO! 71117 2:38585 
76-33031 2:37622 NTIS, PC A0S/MF A0O1 71121 2:38520 
76--33032 2:37513 NTIS, PC A09/MF AOI 71125 2:38549 
76-33085 2:37712 NTIS, PC A24/MF AOl 71126 2:38586 
76-33102 2:38523 NTIS, PC A02/MF AO1 71130 2:38583 
76-33117 2:38552 NTIS, PC A02/MF AO! 71133 2:38512 
76-33118 2:38553 71134 2:38638 
76-33119 2:38524 71178 2:38521 
76-33120 2:38461 71182 2:38559 
76-33121 2:38513 71186 2:38522 
76-33122 2:38525 71187 2:36905 
7623118 2:38605 


NASA-TN-D- 


2:37052 


2:37054 
2:37651 
2:37221 
2:37157 
2:37272 


2:38853 
2:39004 


2:38575 


See N-76-32087 
See N-76-32095 
See N-76-33117 
See N-76-33118 
See N-76-33119 
See N-76-33121 
See N-76-33122 
See N-76-33102 
See N-76-32750 
See N-76-26131 
See N-76-31257 
See N-76-32238 
See N-76-33011 


See N-76-22313 
See N-76-33120 
See N-76-31415 
See N-76-23145 
See N-76-25650 
See N-76-25701 
See N-76-25928 
See N-76-26054 
See N-76-32078 
See N-76-32079 
See N-76-32040 
See N-76-31986 
See N-76-31305 
See N-76-31328 
See N-76-32293 
See PB-253084 

See PB-255877 

See PB-258085 


See PB-254459 
See PB-258324 


See PB-258553 
See AD-A-027424 


See AD-A-027425 


General Electric Co., San 
Jose, CA 


See AD-A-031319 
See AD-A-032119 


See PB-259592 

. NTIS (US Sales Only), 
Dep. NTIS (US Sales Only), 
Dep. NTIS (US Sales Orly), 
Dep. NTIS (US Sales Only), 
Dep. NTIS (US Sales Only), 
Exxon Nuclear Co., Inc. 


See AD-A-028381 
See AD-A-028716 


3345 2:38571 
2:38816 
3358 2:37901 
3369 2:38860 
3371 2:38636 
3381 2:38578 
3391 2:38611 
3393 2:39001 
3394 2:38762 
3395 2:38166 
3397 2:38581 
3402 2:37442 
3406 2:38884 
3413 2:38805 
3422 2:38234 
3425 2:38580 
NSF/RA- 
760090 2:37282 
NSF/RANN/AER- 
75-20501/PR/76/1 2:37261 
NSF/RANN/1T/GI- 
37603-1 2:38326 
38986/PR/74/1 2:38324 
NSF/RANN/SE/ 
AER- 
75-1679/76/1 2:37260 
NSF/RANN/SE/GI- 
18615/FR/76/ 
3(Vol.1) 2:37215 
18615/FR/76/ 
01.2) 2:37216 


: 
43091/FR/75/1 


76/0572 2:38299 
16/0591 2:37022 
76/0592 2:37023 
76/0602 2:37320 
76/0603 2:37321 
76/0604 2:37322 
76/0606 2:38300 
76/0607 2:38301 
16/0725 2:37910 
16/0726 2:37911 
16/0798 2:38008 
76/0901 2:37273 
76/0902 2:37274 
76/0903 2:38355 
76/0904 2:38356 
77/0003 2:37988 
77/0004 2:37989 
77/0005 2:37990 
77/0006 2:37991 
77/0010 2:38366 
124-76/005 2:37460 
124-76/006 2:37461 
124-76/007 2:37462 
135-76/004 2:38302 
135-76/009 2:38303 
135-76/010 2:38304 

NUREG- 

0010 2:37197 
0025-5 2:37460 
2:37461 

0025-7 2:37462 
0040-3 2:37468 
1 2:37655 
0061-Suppl-1 2:37653 
2:37615 

2:37467 

O11! 2:37401 
0146 2:37652 
0186 2:37425 
0216 2:37131 

NYSERDA- 

75/16 2:37801 

OAP- 

450 2:38554 
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See AD-A-030345 
See AD-A-030168 
See AD-A-030633 
See AD-A-031491 
See AD-A-031221 
See AD-A-032872 
See AD-A-033691 
See AD-A-033271 
See AD-A-032813 


See AD-A-033915 
See AD-A-033859 
See AD-A-033873 
See AD-A-033273 


See PB-258948 
See PB-258583 
See PB-259117 
See PB-259028 


See PB-254637 


See PB-260763 


See PB-260764 
See PB-253384 
See PB-258845 


NTIS, $25.00 
NTIS, NO1/MF NO1 


NTIS, NO1;MF NO1 
NTIS, NO1/MF AOl 
NTIS, NO1/MF A01 
NTIS, NO1/MF NO1 
NTIS, NO1/MF 
NTIS, NO1/MF 


Continent price, $35.00/year; 
all others write for 
Paper copy also available on 

i North American 


Continent price, $35.00/year; 
all others write for quote. 


See PB-260489 
See NTISUB/B-124-76/005 
See NTISUB/B-124-76/006 
See NTISUB/B-124-76/007 
See PB-259674 
See PB-255474 
See PB-255198 


Dep. 

Dep. NTIS, $5.50 
Dep. NTIS, $11.75 
See PB-259289 

See N-76-22791 


186R 
71188 2:38550 
71189 2:38551 
71191 2:38552 
71193 2:38553 
71195 2:38524 
71198 2:38513 
71201 2:38525 
71202 2:38523 
71204 2:38604 
73312 2:38540 See AD-A-032848 
73332 338543 te 
73333 2:37281 
NASA-TN-D- 
8219 2:38031 
8290 2:38461 
8295 2:37963 
NASA-TT-F- 
16853 2:38469 
> 16923 2:37270 
17035 2:38589 
17048 2:38556 
17054 2:38528 
17095 2:38527 
17097 2:38517 
17192 2:38052 
17208 2:37024 
17211 2:37967 
17220 2:37929 
NBS-MN- 
154 2:38718 
NBS-TN- 
930 237311 NTIS, $25.00 
NBSIR- NTIS, $25.00 
76-836 2:37946 P| NTIS, $25.00 
76-840 2:36903 NTIS, $25.00 
NCAR-CT- NTIS, $25.00 
37 2:38545 NTIS, $25.00 
NCG- NTIS, $25.00 
31 2:38499 NTIS, $25.00 
33 2:38500 See AD-A-027425 NTIS, $25.00 
203-17 2:38499 See AD-A-027424 
203-25 2:38500 
NEDO- 
11209-03A 2:37369 NTIS, NO1/MF 
NTIS, PC NO1;MF NO1 
NELC/TR- 
1999 2:38532 
NISC-Trans- 
3835 2:38233 
7 NOAA-TM-ERL- 
MESA- 
7 2:38483 
NP- NTIS, $4.00 
21646 2:37051 NTIS, $4.00 
NTIS, $4.00 
21650 a NTIS, $4.00 
Paper copy also available on 
21651 2:37045 subscription North American 
21652 2:37053 
21653 
21718 
21725 
NPS- 
69Kk76091 See AD-A-031709 
NRC- 
76-8 See AEOI-11 
76-12 See AEOI-18 See PB-254296 
NRL-MR- See PB-255664 
336 a See AD-A-031562 See PB-259976 
3275 2:38564 See AD-A-026628 
3296 2:38565 See AD-A-026630 
| 3302 2:38749 See AD-A-027039 
3308 2:37004 See AD-A-026829 
3323 2:38022 See AD-A-028606 
3334 2:38858 
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3.- (West German Marks) per copy) 
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PA 
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2,556,877/A/ 
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TENTS-FR- 
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PATENTS-GB- 
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PATENTS-JP- 
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page, plus postage) 
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1975-4 2:38183 See N-76-22535 2:37691 
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14228 2:37982 See AD-A-033726 2:37026 
ORNL- 2:37325 
5207 2:38617 Dep. NTIS, $10.75 2:37326 
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5576 2:39026 Dep. 2,280,179/A/ 2:37413 
5638(Vol.1) 2:38245 Dep. 2,280,953/A/ 2:37677 
5645 2:38246 Dep. 2,281,634/A/ 2:37427 
5671 2:39027 Dep. 2,282,697/A/ 2:37590 
5673 2:37078 Dep. 2,283,518/A/ 2:37428 
5675 2:38735 Dep. 2,283,524/A/ 2:37393 
5697 2:37912 Dep. 2,284,849/A/ 2:37524 
5724 2:38969 Dep. 2,284,957/A/ 2:37434 
5761 2:38828 Dep. 2,285,682/A/ 2:37591 
5765 2:38349 Dep. 2,286,472/A/ 2:37430 
5784 2:38829 Dep. 2,286,473/A/ 2:37429 
5796 2:38871 Dep. 2:37404 
5814 2:38723 Dep. 2:37083 
5824 2:38970 Dep. 
ORNL-tr- 
4317 2:38781 Dep. 
4332 2:38783 Dep. P| 
ORO- (Japanese: Hatsumei-K yokai (Invention 
- ee 2:38708 Dep. NTIS, $4.50 Association), 17 Shiba, Nishikubo-Akefune 
001 2:38390 See PB-255051 
16 2:37722 See PB-253679 
18 2:37724 See PB-253681 (Octrooiraad),, Patentslaan 2, Rijswijk 2. H 
19 2:37725 See PB-253682 patents, Netherlands, F. 3.00 per copy) 
20 2:37726 See PB-253683 7,505,659/A/ 2:37433 
21 2:37727 See PB-253684 7,600,838/A/ 2:38856 
22 2:37728 See PB-253685 7,600,936/A/ 2:37583 
23 2:37729 See PB-253686 7,603,509/A/ 2:37383 
24 2:37730 See PB-253687 7,603,822/A/ 2:37605 
2:37731 See PB-253688 MEETENTS-SU- (SU: The abstracts are obtained 
- Otkrytiya, Izobreteniya, Prom ye 
76/006 2:38495 See PB-254759 Obraztye Znaki in which abstracts only are 
76/007 2:38496 See PB-254760 ublished, Moscow, USSR) 
76/008 431,439 38795 
OTR- PATENTS-US- 
76-103 
OWRT/WRSIC- A 651.981 
76/204 A 698,553 2:39014 
P- 3,911,094 2:37704 
5541 3,912,999 2:37694 
PA-TR- 3,927,987 2:36990 
4964 3,939,911 2:36958 
4987 3,962,628 2:38122 
PATENTS-CA- 3,963,641 2:36991 
3,969,123 2:38012 
972,967 3,969,160 2:37952 
996,689 2 3,969,631 2:37198 
999,687 2:37595 3,970,450 2:37928 
999,985 2:37608 3,976,140 2:36986 
1,000,421 2:37588 3,976,479 2:37914 
1,000,876 2:37440 3,976,735 2:38036 
PATENTS-CS- 3,979,209 2:37915 
3,979,234 2:37953 
3,980,916 2:39029 
145,746 4 3,981,722 2:37930 
145,748 3,985,551 2:38065 
PATENTS-DD- 3,988,581 2:36956 
3,988,615 2:38061 
3,993,732 2:37207 
3,995,009 2:37104 
4,003,828 2:36994 
407,392 2:38976 
4,009,053 2:37708 
4,010,010 2:38067 
4,010,089 2:36862 
4,010,800 2:36876 
4,010,801 2:36875 
4,010,857 2:36886 
4,011,058 2:36879 
4,011,059 2:36878 
4,011,066 2:36877 
4,011,303 2:36861 


PATENTS- 


4,012,076 
4,012,170 


74/7,869 
75/6,151 


PB- 
247916-53/SL 


247916-55/SL 


252211 
252463 
252824 
253016-T/SL 
253020-T/SL 
253092 


2:38587 


2:38588 


Paper copy available from 
National Climatic Center, 
Attn: Publications, Federal 
Bidg., Ashville, N.C. 28801. 
Subscription, $25.20/year,, 
$0.33 this issue. 
Paper copy available from 
National Climatic Center, 
Attn: Publications, Federal 
Bldg., Asheville, N.C. 28801. 
Subscription, $25.20/year, 
single copy, $1.60 this issue. 
S, $12.75 


254578-T/SL 
254587-T/SL 
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a 


aD 


NTIS, $9.25 
NTIS, $8.00 


NTIS, $9. 
NTIS, PC A17/MF 
NTIS, $4.50 


PATENTS-ZA- 188R 
2:36939 253936 2:38306 
2:37237 253946 2:37824 
4,012,181 2:37880 253954 2:38307 
4,012,182 2:37881 253964 2:38369 
4,012,189 2:38114 253970 2:37017 
4,012,205 2:37000 254042 2:37822 
4,012,212 2:37037 254166 2:36869 
4,012,214 2:38210 254167 2:37339 
4,012,234 2:37692 254168 2:36891 
4,012,293 2:38127 254173 2:38463 
4,012,312 2:36995 254186 2:36909 
4,012,329 2:36989 254212 2:38252 
4,012,404 2:37214 254247 2:38494 
4,012,455 2:36999 254273 2:38464 
4,012,457 2:36998 254295 2:38308 
4,012,485 2:37897 254296 2:37615 
eZ. A- (South African: The Patent Office, P. O. Box 254322 2:37752 
429, Pretoria, South Africa, R 0.10 per page, 254323 2:37753 
» plus postage) 254387 2:38309 
2:37082 : 
254414 2:38954 
| 254425 2:37391 NTIS, $7.75 
254426 2:37392 NTIS, $6.75 
254427 2:38054 NTIS, $7.75 
254459 2:37946 NTIS, PC A03/MF AO1 
254461 2:36859 NTIS, $7.75 
254466 2:37763 NTIS, $4.00 
254467 2:37764 NTIS, $5.00 
254468 2:37809 NTIS, $7.75 
254486 2:37206 NTIS, $4.00 
254503 2:36910 NTIS, $4.50 
2: $4. 
2:37345 | 2:38506 NTIS, $3.50 
2:39033 NTIS, $3.50 254596 2:37690 NTIS, $4.00 
2:38544 NTIS, $7.75 254605 2:38489 NTIS, $5.00 
2:38484 NTIS, $3.50 254636 2:37883 NTIS, $4.00 
2:38491 NTIS, $3.50 254637 2:37260 NTIS, $4.00 
2:38305 NTIS, $5.00 254665 2:37276 NTIS, $6.00 
253099 2:37338 NTIS, $7.75 254678 2:37818 NTIS, $6.75 
253106 2:36906 NTIS, $10.00 254694 2:37947 NTIS, $5.00 
253164 2:37699 NTIS, $5.00 254758 2:37813 NTIS, $7.75 
253170 2:38258 NTIS, $4.50 254759 2:38495 NTIS, $4.50 
253253 2:37807 NTIS, $12.00 254760 2:38496 NTIS, $4.00 
253258 2:38448 NTIS, $4.50 254761 2:38497 NTIS, $5.00 
253266 2:37844 NTIS, $4.00 254776 2:37766 NTIS, $7.75 
253278 2:38211 NTIS, $5.00 254822 2:37307 NTIS, $4.50 
253304 2:38353 NTIS, $6.00 254862 2:38388 NTIS, $4.50 
253322 2:36997 NTIS, $6.75 254925 2:37010 
253361 2:37735 NTIS, $6.00 254931 2:37819 
253365 2:38367 NTIS, $4.50 254989 2:38389 
: 253378 2:36907 NTIS, $11.75 255051 2:38390 NTIS, $6.75 
253384 2:37259 NTIS, $4.00 255064 2:37814 NTIS, $4.50 
253393 2:38368 NTIS, $9.25 255090 2:37841 
253416 2:37856 NTIS, $5.50 255097 2:38387 NTIS, $4.50 
253438 2:37736 NTIS, $3.50 255107 2:38385 NTIS, $4.00 
253448 2:37857 NTIS, $5.00 255170 2:37760 NTIS, $10.50 
253453 2:36888 NTIS, $4.00 255171 2:37732 NTIS, $9.75 
253475 2:37796 NTIS, $4.00 255198 2:37653 NTIS, $4.50 
253476 2:37797 NTIS, $3.50 255270 2:38370 NTIS, $4.50 
253477 2:37798 NTIS, $4.00 255279 2:38371 NTIS, $6.00 
253488 2:37799 NTIS, $4.00 255289 2:37823 NTIS, $4.00 
253607 2:38394 NTIS, $4.50 255320 2:37001 NTIS, $3.50 
253615 2:38509 NTIS, $3.50 255321 2:37812 NTIS, $9.25 
253630 2:37496 NTIS, $6.00 255347 2:37323 NTIS, PC A03/MF AO1 
253631 2:37737 NTIS, $7.75 255349 2:37820 NTIS, $5.50 
253657 2:37463 NTIS, $4.50 255351 2:37817 NTIS, $7.50 
253658 2:37464 NTIS, $10.75 255395 2:38372 NTIS, $4.00 
253659 2:37465 NTIS, $10.50 255396 2:38373 NTIS, $9.25 
253660 2:37466 NTIS, $4.00 255401 2:37815 NTIS, $7.75 
253670 2:38462 NTIS, $5.50 255402 2:37816 NTIS, $13.50 
253679 2:37722 NTIS, $5.00 255406 2:37654 NTIS, $8.00 
253680 2:37723 NTIS, $4.00 255407 2:38490 NTIS, $3.50 
253681 2:37724 NTIS, $4.00 255420-SET/SL 2:36911 NTIS, $79.25 
253682 2:37725 NTIS, $4.50 255422 2:36902 NTIS, $7.75 
253683 2:37726 NTIS, $4.00 255423 2:36912 NTIS, $5.00 
253684 2:37727 NTIS, $4.50 255424 2:36913 NTIS, $4.50 
253685 2:37728 NTIS, $4.00 255425 2:36914 NTIS, $7.50 
253686 2:37729 NTIS, $4.50 255426 2:36915 NTIS, $10.00 
253687 2:37730 NTIS, $4.00 255427 2:36916 NTIS, $10.00 
253688 2:37731 NTIS, $4.00 255428 2:36917 NTIS, $9.00 
253818 2:37808 NTIS, $3.50 255429 2:36918 NTIS, $9.75 
253908 2:37738 NTIS, $6.00 255430 2:36919 NTIS, $5.50 
253909 2:37739 NTIS, $16.25 255431 2:36920 NTIS, $16.25 
253930 2:36908 NTIS, $4.00 255449 2:37222 NTIS, $10.50 


: 


S, PC A03/MF AO! 
Al2/MF AOi 


Dan 


A0i 
Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A04/MF AO! 


S, PC A10/MF AOI 


NTIS, PC Al4/MF 
NTIS, PC A03/MF AO1 


Dep. NTIS, PC A03/MF AO! 
Tr. Gl. Geofiz. Obs., 325: 152- 


NTIS, PC A10/MF 
NTIS, PC A03/MF A01 
NTIS, PC Al4/MF 
NTIS, PC A0S/MF 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF 
NTIS, PC A02/MF AOl 
NTIS, PC A06/MF 
NTIS, PC Al3/MF AOl 
NTIS, PC A03/MF AOl 


NTIS, PC A0S/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC Al1/MF 


NTIS, PC A03/MF 
NTIS, PC A04/MF AOI 
NTIS, PC A13/MF 
NTIS, PC A10/MF AO! 
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255450 2:37223 NTIS, $9.25 259143 2:37835 NTIS, PC A02/MF AO1 
255474 2:37655 NTIS, $5.00 259144 2:37836 NTIS, PC A05/MF AO1 
255546 2:36889 NTIS, $3.50 259145 2:38378 NTIS, PC A99/MF AO1 
255549 2:37700 NTIS, PC A03/MF A0O1 259181 2:37765 NTIS, PC A06/MF AO1 
255559 2:37884 NTIS, $4.00 259205 2:36940 Dep. NTIS, PC A05S/MF AOi 
255574 2:38374 NTIS, $11.75 259207 2:36924 Dep. NTIS, PC A06/MF AOI 
255583 2:37166 NTIS, $5.00 259281 2:37689 So NTIS, PC A14/MF AO1 
255590 2:36921 NTIS, $5.50 259289 2:37801 S, PC A03/MF AOI 
255591 2:38391 NTIS, $5.00 259302 2:37837 
255600 2:38375 NTIS, $5.50 259330 2:37842 
255604 2:37167 NTIS, $4.00 259337 2:36925 
255649 2:37733 NTIS, $5.00 259340 2:36926 
255664 2:37467 NTIS, $5.50 259442 2:37657 
255699 2:38310 NTIS, $5.50 259503 2:37658 NTIS, PC A12/MF AOl 
255799 2:36922 NTIS, $4.50 259509 2:38386 NTIS, PC A10/MF AOl1 
255818 2:38376 NTIS, $12.00 259555 2:38395 vo NTIS, PC Al4/MF A0Ol 
255877 2:37800 NTIS, PC A06/MF A0O1 259592 2:38483 S, PC A04/MF AOl1 
256689 2:38311 NTIS, $6.00 259633 2:37013 NTIS, PC A05/MF AO1 
257471 2:37426 NTIS, $3.50 259647 2:38379 NTIS, PC A09/MF AOI 
257694 2:38312 NTIS, PC A24/MF AO1 259655 2:38467 NTIS, PC A09/MF A0O1 
257695 2:38313 NTIS, PC A99/MF AOI 259660 2:38327 NTIS, PC Al2/MF AOl1 
257697 2:37734 NTIS, PC A04/MF A01 259663 2:38328 NTIS, PC A09/MF AO1 
257756 2:38314 NTIS, $5.50 259674 2:37468 NTIS, PC A07/MF AO1 
257757 2:38315 NTIS, $5.50 259803 2:38329 NTIS, PC A04/MF AO1 
257758 2:38377 NTIS, $5.00 259804 2:38330 NTIS, PC A15/MF AO1 
257912 2:38482 $5.00 259809 2:38331 NTIS, PC A13/MF AOl 
258077 2:36943 NTIS, PC A02/MF AOI 259857 2:37079 NTIS, PC A07/MF A01 
258084 2:38718 PC A06/MF AO1 259860 2:37370 NTIS, PC A02/MF A0Ol 
258085 2:37311 259976 2:37401 NTIS, PC A06/MF AO1 
258087 2:36923 260377 2:36857 NTIS, PC A06/MF AOI 
258170 2:38272 260411 2:37018 NTIS, PC A06/MF A01 
258220 2:38227 260412 2:37019 NTISA15 
258224 2:37992 A02/MF A01 260489 2:37197 NTIS, PC A06/MF A01 
258303 2:36892 A13/MF AOl 260495 2:37838 NTIS, PC A08/MF AO1 
258324 2:36903 260541 2:37821 NTIS, PC A04/MF AO1 
258472 2:37825 260547 2:37047 NTIS, PC A15/MF A01 
258484 2:38316 260561 2:37371 NTIS, PC A09/MF A0O1 
258485 2:36895 260587 2:37020 NTIS, PC A06/MF A0O1 
258486 2:38253 NTIS, PC A04/MF A0Ol 260588 2:37021 NTIS, PC A15/MF A01 
258494 2:38317 NTIS, PC A09/MF AO1 260640 2:37341 NTIS, PC A07/MF A0O1 
258499 2:37224 NTIS, PC A0S/MF AO1 260667 2:37754 NTIS, PC Al1/MF A0Ol 
258552 2:38465 NTIS, PC A02/MF AO1 260722 2:37202 NTIS, PC A04/MF A0O1 
258553 2:38545 PC A09/MF 260763 2:37215 NTIS, PC A08/MF A0O1 
258583 2:37261 PC A04/MF AOl 260764 2:37216 NTIS, PC A21/MF A0l1 
258586 2:37750 NTIS, PC A07/MF A01 260910 2:38332 
258615 2:38318 261015-T/SL 2:38051 
258630 2:37229 261129 2:36860 
258649 2:38319 261150 2:37826 
258654 2:38466 261151 2:37827 
258668-T/SL 2:38335 NTIS, PC A02/MF A01 261152 2:37828 NTIS, PC A05/MF A01 
258685 2:37885 A0l 261221 2:37298 NTIS, PC A02/MF 
258691 2:37886 261222 2:37287 NTIS, PC A02/MF AO1 
258739 2:38433 261259 2:37740 NTIS, PC A04/MF A01 
258745 2:37011 PO 261282-T/SL 2:38336 NTIS, PC A05/MF A0O1 
258746 2:37262 261308 2:37845 NTIS, PC A03/MF AO1 
258783 2:36893 NTIS, PC A17/MF AOl 261313 2:38392 NTIS, PC Al2/MF 
258792-T/SL 2:38320 iS, PC A02/MF A01 261328 2:36927 NTIS, PC A02/MF AO1 
258800 2:37830 NTIS, PC A09/MF AOI 261332 2:36928 NTIS, PC A04/MF A0O1 
258801 2:37656 NTIS, PC Al2/MF AOl 261343 2:36896 NTIS, PC Al2/MF A01 
258817 2:36941 NTIS, PC A03/MF A0O1 261414 2:36944 NTIS, PC A02/MF AO1 
258826 2:37263 Po 261415 2:36870 NTIS, PC A02/MF AOl1 
258830-T/SL 2:38341 261416 2:37889 NTIS, PC A02/MF A0Ol 

160(1975) 261483 2:36929 NTIS, PC A03/MF A01 
258845 2:37277 NTIS, PC A04/MF AOl1 261484 2:36930 
258847 2:38321 NTIS, PC A04/MF AOl 261485 2:36931 
258852 2:37012 NTIS, PC A15/MF AO1 261486 2:36932 
258868 2:37340 NTIS, PC A10/MF AOl 261487 2:36933 
258871 2:37306 — NTIS, PC A06/MF A01 261488 2:36934 
258874 2:37212 S, PC Al4/MF 261489 2:36935 
258875 2:39032 NTIS, PC A08/MF A01 261490 2:36936 
258934 2:38322 NTIS, PC A02/MF AOl 261493 2:38380 
258938 2:38323 NTIS, PC A02/MF AOl 261566 2:37284 
258948 2:37282 NTIS, PC A03/MF AOl 261567 2:37285 NTIS, PC A18/MF A01 
258955 2:37761 NTIS, PC All/MF A01 261568 2:37286 NTIS, PC A04/MF A0O1 
259003 2:37893 NTIS, PC A04/MF A01 261569 2:37303 NTIS, PC A02/MF A0O1 
259028 2:38324 NTIS, PC A02/MF AOl1 261579 2:38393 NTIS, PC A04/MF A0Oi 
259080 2:38325 NTIS, PC A04/MF A01 261691 2:37289 NTIS, PC A03/MF AOl1 
259089 2:37310  ° NTIS, PC A08/MF A01 261730 2:37948 NTIS, PC A18/MF AO1 
259117 2:38326 S, PC A07/MF AOl 261731 2:37949 NTIS, PC Al8/MF A01 
259122 2:37762 NTIS, PC A04/MF AOI 261732 2:37659 NTIS, PC A06/MF A0O1 
259126 2:38104 NTIS, PC A04/MF A01 261769 2:37290 NTIS, PC A07/MF AOl1 
259133 2:37887 NTIS, PC A04/MF A01 261770 2:37851 NTIS, PC A07/MF AO1 
259138 2:37831 NTIS, PC A02/MF A0Ol 261771 2:37846 
259139 2:37832 NTIS, PC A03/MF A01 261801 2:37343 
259141 2:37833 NTIS, PC A04/MF AOl 261802 2:37344 
259142 2:37834 NTIS, PC A04/MF AOl 261803 2:38333 


NTIS, PC A04/MF A01 
NTIS, PC A06/MF A01 


NTIS, PC A04/MF 
NTIS, PC A99/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A10/MF A01 
NTIS, PC A08/MF A0O1 
NTIS, PC A03/MF AO1 


See AED-Conf-76-506-034 


See AD-A-033878 
See N-76-25701 
See N-76-25928 
See N-76-26054 
See N-76-25712 


See KFK-2373 
See N-76-22355 


See N-76-33031 
See N-76--33032 


See N-76-22398 
See N-76-32190 


See N-76-22672 

Dep. NTIS, $3.50 
NTIS, PC A05/MF A01 
NTIS (US Sales Only) 


See N-76-22381 

See AD-A-031283 
See AD-A-032133 

See AD-883641 

See N-76-22553 | 

See PB-255604 


77-518-HU 2:38602 
76-33 2:38474 
76-0318 2:38024 
76-0545 2:38526 
76-0591 2:38021 
76-0634 2:38693 
16-5695 2:38242 
76-6005 2:39011 
76-8055 2:37993 
76-9157 2:37994 
76-9167 2:38032 
77-0251 2:36871 
77-6002 2:37950 
5013.13FR 2:38268 
ER- 
76-80 2:38286 
76-81 2:38279 
76-82 2:38284 
16-83 2:38285 
76-88 2:38280 
76-95 2:38281 
76-96 2: 
76-97 2:38282 
386-Pt-1 2:38546 
SLAC-PUB- 
1657 2:38709 
1659 2:38710 
1803 2:38750 
1810 2:37964 
1820 2:38717 
SOL- 
76-23 2:37710 
SQUID-TR-UTRC- 
2:38102 
4-PU 2:38101 
SRI-MP- 
16-46 2:38144 
16-47 2:38145 
76-99 2:38174 
76-105 2:38637 
17-ISSUE-25 2:38555 
76-2742 2:38276 
76-2941 2: 
IPR- 
676 2:38534 
SWAP- 
74-2 2:37222 
75-1 
634 2:37981 
67114 2:38450 
2:38453 
5429-71-76 2:37822 


TI-ALEX- 
FR-76-01 2:38291 


3557-S11 2:38760 
27146 2:37773 
27384 2:38186 
27393 2:38039 
27436 2:38613 
76-250 2:38610 
325 2:38151 
76-022 2:38536 
TREE- 
1048 2:37304 
TRW- 
8-31375-AMPS-FR 2:38237 
22234-6023- 


27207-6001-TU-00 2:38612 
28455-6001-RU-00 2:37301 
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= 888888888 


See N-76-23116 


See AD-A-033934 
See AD-A-032412 


See AD-A-034032 


See PB-255449 
See PB-255450 


See AD-A-033295 


See N-76-31888 
See N-76-31889 


See AD-A-028300 
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TRW-ER- 

71-53153/5 
72- 


74-53216 
75-54025/3 
j|AG- 


76-0113 


See AD-A-030074 


See PB-258170 
NTIS, $6.00 

See PB-261015-T/SL 
See PB-261282-T/SL 


See PB-247916-53/SL 
See PB-247916-55/SL 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A03/MF A01 


See PB-261864 

See AD-A-026551 
See AD-A-032856 
See NUREG-0146 
See NUREG-0186 


FEEEEEEEEE 


8s 


16-428 
16-469 
76-700A 
76-700B 
76-700C 
76-701A 
76-701D 
76-702A 
76-702B 
USGS/WRD/WRI- 
76/044 
16/48 
-TSPR- 
77 
UTDP-ML- 
UTIAS- 
202 
UTIAS-TN- 


201 
UTRC/R- 
76-912084-4 
76-921853-12 
76-922139-4 
76-922241-4 
311 
10818 


602-76-175 


See AD-A-032441 
See AD-A-032808 
See AD-A-033654 
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Abbreviations Used in Availability Column 


AT _ Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
ERDA Technical Information Center, P.O. 
Box 62, Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


Dep. ERDA reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


EM Inquiries regarding the availability of blueline 
prints of ERDA engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to ERDA Technical 
Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 


GJO Available from ERDA, Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


GPO ‘For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


LMEC Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information - 


Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO_ Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the ERDA Technical Infor- 
mation Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 
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Most NTIS products and services are now announced by price 
codes and, therefore, without specific prices in NTIS journals, 
newsletters and indexes. 

The current dollar equivalent for each code is shown in the schedule 
teiow. Orders must list the accession number(s) and be accompanied 
by the total dollar amount from the current schedule. 

Price codes will be published twice a year, in January and July. 

The prices in this issue #2 will be valid through June 30, 1977. After 
June 30, source clients who have not received the latest schedule may 
contact the Input Branch, 703-557-4690, for the next issue. 


Customers in Canada. U.S. and Mexico please use this price schedule: other 
addressees write lor prices. 
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COMPLETE OR PARTIAL COLLECTIONS OF ERDA REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA . 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d'Etude de 
Nucleéaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
Ge Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d’Etudes Nucléaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Cornmission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 

Seoul, Atomic Energy Research Institute 
MEXICO 

Mexico, D. F., Comision Nacional 

de Energia Nuclear 

NETHERLANDS, THE 

Petten, Reactor Centrum Nederland 

The Hague, Bibliothek Octrooiraad 


NORWAY 
Kjeller, institutt for Atomenergi 


PORTUGAL 
Sacavem, Junta de Energia Nuclear 


SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 


SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 
SWITZERLAND 


Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, Engiand 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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